Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


■■ 

■ 

i' 

1 

FOREST  FLORA 

^H 

Pv 

1    ' 

^Bfc^ljKAMMS 

Hi 

■  1 

1 

/U    /.  loif 


?f*^--i-.*-     fa-,  *■■--^■ 


■•,-\ 


THE 


FOREST  FLORA 


OF 


NORTH-WEST   AND   CENTRAL  INDIA. 


THE 


•t*. 


FOREST    FLORA     V 

^■^,- V.J 


1       \   '' 


OF 


NORTH-WEST  AND  CENTRAL  INDIA: 


A    HANDBOOK  OF  THE  INDIGENOUS  TREES  AND  SRHUBS 

OP  THOSE  COUNTRIES. 


COMMENCED   BY  THE   LATE 

J.   LINDSAY  STEWART,  M.D. 

CONSERVATOR  OF  FORESTS,   PUNJAB. 

COSTINDED  AND  COMPLETED   BY 

DIETRICH    BRANDIS,    Ph.D. 

INJ»rEm>R-<3ENEKAL  OK  FORI»Tfl  TO  THE  OOVERKMEKT  OF  INDIA. 


PBEPARLD  AT  THE   HEKBARlDia  Ol-'   lUE  IloTAI.  GAKT'K.SS.  K-LW 


yabIU|(b  nnber  i^r  ^nt^oriig  of  t^e  ^earitarj;  of  $tati  for  |nbia  in  tfottnril. 


LONDON: 
Wm.  H.  ALLEN  &  CO.,  13  WATERLOO  PLACE,  S.W. 

^xtblislfrri  to  t^i  |nbia  (iDffitt. 


MDCCOLXXIV. 


//7/.      /     /^^. 


f 


PKEFACE. 


The  object  of  this  work  is  entirely  practical     As  Forest  administration 
in  India  advanced,  the  want  of  handbooks  was  felt,  to  enable  forest 
officers  to  acquire  a  knowledge  of  the  trees  and  shrubs  in  the  forests, 
and  of  the  climbers,  epiphytes,  and  other  plants  which  impede  and  injure 
the  growth  of  trees.    This  want  has  led  to  the  preparation  of  three  works. 
Fir«t,  The  Flora  Sylvatica  of  Madras,  by  Lt-CoL  R.  H.  Beddome,  head  of 
the  Forest  Department  in  that  Presidency,  commenced  in  1868  and  com- 
pleted in  1 873.  It  contains  325  plates  of  trees,  with  ftdl  descriptions,  and  a 
^lanual  giving  a  systematic  account  of  76  Natural  Orders,  comprising  all 
trees  and  the  more  important  shrubs  of  South  India  and  Ceylon ;  27  ad- 
ditional plates,  with  the  analysis  of  146  genera  not  figured  in  the  work, 
are  appended.     Second,  The  Forest  Flora  of  British  Burma,  by  Sulpiz 
Kurz,  Curator  of  the  Herbarium  at  Calcutta,  now  under  preparation. 
Third,  The  present  work.     When  these  three  books  are  complete,  they 
will  comprise  descriptions  of  most  trees,  a  knowledge  of  which  is  needful 
to  foresters,  in  British  India.     Thus  the  trees  of  the  Bombay  forests  will 
be  found  either  in  Colonel  Beddome's  or  in  this  work  ;  and  the  more  im- 
portant trees  of  the  Eastern  Himalaya  and  Eastern  Bengal  will  probably 
occur,  some  in  this  book,  others  in  the  Burma  Flora.     Eventually  a 
Forest  Flora  of  Bengal  and  Assam,  and  another  of  the  Bomhay  Presidency, 
with  local  habitats  and  vernacular  names,  may  become  necessary ;  but  at 
present  the  requirements  of  foresters  in  the  different  provinces  of  India 
^rill  be  sufficiently  met  by  the  publication  of  these  three  worka. 

The  geographical  limits  of  this  Flora  aie  necessarily  artificial  The 
ohject  was  to  give  an  account  of  the  arborescent  vegetation  in  the  forest 
tracts  of  the  Panjah,  the  North-West  Provinces,  and  of  those  forests  in  the 
Central  Provinces  which  are  situated  on  the  Maikal  and  Satpura  range  of 
mountains.  The  northern  limit  may  be  defined  as  the  arid  treeless  zone 
of  the  inner  Himalaya ;  while  to  the  south  the  territory  is  hounded  by  the 
open  forestless  plain  which  skirts  the  base  of  the  Maikal  and  Satpura 
range  from  BOaspur  to  Berar.     The  western  limit  is  the  Paiq'ab  frontier, 
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along  the  foot  of  tlie  Suliman  range ;  and  eastward  the  territory  is  bounded 
by  a  broken  line,  which  follows  the  Nepal  frontier,  first  along  tlie  Sardti 
or  Kali  river,  and  afterwards  parallel  with  the  foot  of  the  Himalaya,  until 
it  touches  the  great  Gandak  river.  From  that  point,  a  straight  line 
drawn  in  a  south-south-westerly  direction  through  Benares  to  Anierkantak 
and  Bilaspur,  may  be  regarded  as  the  eastern  boundary.  Jietwecn  the 
British  territory  of  the  Panjab  and  the  North- West  Provinces  in  the  north, 
and  the  Central  Provinces  in  the  south,  intervene  the  large  and  important 
native  States  of  Eajputana,  Malwa,  and  Bandelkhand ;  and  as  the  arbores- 
cent vegetation  of  these  States  is  very  similar  to  that  of  the  surrounding 
British  territory,  they  have  been  included,  as  far  as  possible.  For  these 
districts  my  materials  were  scanty.  It  is  much  to  be  desired  that  the 
results  of  Dr  George  King's  botanical  exploration  of  this  country  may 
soon  be  published,  and  thus  supply  the  deficiencies  of  this  work  in  that 
respect.  Most  of  the  trees  and  shrubs  of  Sindh,  and  of  the  forest  tracts  of 
Guzerat,  in  the  vicinity  of  the  Mhye  river,  and  south  as  far  as  the  ^lan- 
devi  forests  on  the  right  bank  of  the  Tapti,  are  noticed. 

The  northernmost  point  is  the  head  of  the  Kaghan  valley,  drained  by  a 
tributary  of  the  Jhelam,  in  lat  35^;  and  the  forest  tracts  furthest  west  are 
the  Belas,  along  the  Indus  in  Sindh,  in  long.  68^ 

It  would  be  too  largo  a  subject  were  I  to  give  a  detailed  account  of  the 
climatic  conditions  which  influence  the  forest  vegetation  of  this  large 
territory.  It  must  suffice  to  state  that  the  following  great  climatic  zones 
are  included :  First,  The  entire  arid  region  of  India,  with  a  scanty  and 
uncertain  rainfall,  and  an  atmosphere  dry  nearly  throughout  the  year 
(South  Panjab,  Sindh,  the  States  of  Bhawalpur,  Kairpur,  Bikanir, 
Jessulmir,  and  the  greater  part  of  Marwur).  Second,  The  entire  northern 
dry  zone,  surrounding  the  arid  region  on  the  north  and  east,  forming  a 
belt  from  100  to  200  miles  wide,  with  a  normal  annual  rainfall  between 
15  and  30  inches,  which  includes  the  plains  of  north  and  north-east  Pan- 
jab, outside  the  sub-Himalayan  tract,  Delhi,  Ajmir,  Gwalior ;  and  of  the 
Eajputana  States,  Bhurtpur,  Jeypur,  and  Meywar.  Third,  The  western 
end  of  the  north-eastern  moist  zone,  with  a  heavy  monsoon  and  an  annual 
rainfall  exceeding  60  inches,  which  comprises  the  Burma  coast,  Bengal, 
the  sub- Himalayan  tract,  and  the  outer  ranges.  That  portion  of  this 
moist  zone  which  extends  into  the  territory  of  this  Flora  is  a  narrow 
belt,  probably  nowhere  more  than  30  miles  wide,  narrowing  gradually 
towards  the  north-west,  and  terminating  at  the  Kavi.  It  includes  part  of 
the  Gorakhpur  and  the  northern  Oudh  forests,  the  Siwalik  tract,  the 
Doons,  and  the  outer  ranges  of  the  north-west  Himalaya.  Fourth,  A 
portion  of  the  large  intermediate  region,  which  comprises  the  whole  of 
Central  and  a  large  portion  of  the  plains  of  North  India,  as  well  as  the 
intermediate  Himalaya,  which  is  situated  between  the  outer  narrow  moist 
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belt  and  the  inner  arid  region  of  Tibet  Entirely  beyond  the  limits  of 
the  present  Flora  are  the  southern  dry  region,  including  eastern  Mysore 
and  part  of  the  Dekkan,  and  the  moist  zone  of  Western  India,  comprising 
the  Western  Ghats  from  the  Khandeish  Dangs  to  Travancore,  the  country 
below  the  Ghats,  and  a  narrow  strip  of  country  above  the  Ghats. 

A  glance  at  this  liandbook  will  show  that  in  many  instances  Indian 
trees  or  shrubs  have  been  maintained  distinct  which  had  been  referred  to 
European  species  by  Dr  Stewart  and  other  botanists.  It  will  also  be 
noticed  that  a  considerable  number  of  Himalayan  trees  and  shrubs  have 
been  identified  with  species  indigenous  in  Europe  and  the  Mediterranean 
region.  This  identification  has  in  every  case  been  based  upon  critical 
research.  The  following  are  well-known  European  species  included  in 
this  Himalayan  Flora:  Berberis  vulgaris^  Myricaria  germaniea,  R?ui» 
Cotinu8f  Fruntu  progtraia,  P,  Padua,  Ruhu»  fruticomis,  Rosa  mosehata^ 
Pyrus  Aria,  Oratcegm  Oxyaeantha,  C.  Pyraeaniha,  Rihes  Oroeauiariay  IL 
nigrum^  Hedera  Helix,  Lonicera  aipigena,  Sarnbucua  Ehulua,  Hippophae 
rhamnaides,  EUBagnua  hartensis,  Viseum  album,  Cdiia  australis,  Platanus 
orienialia,  Buxiu  aempervirens,  Salix  alba,  8.  hastata,  8.  daphnoides,  8.  mm- 
inoMa,  Populua  alba,  Quereua  Ilex,  Corylua  Columa,  Ephedra  vulgaris, 
Jumpenta  communia,  Pinua  excelaa,  and  Taxua  baecaia.  The  forester 
who  is  transferred  from  Europe  to  the  north-west  Himalaya  thus  finds 
himself  surrounded  by  trees  belonging  to  the  same  fiskmilies  and  genera 
as  those  which  compose  the  forests  of  Europe,  and  also  in  many  instances 
recognises  the  very  species  with  which  he  was  familiar  in  his  native 
country. 

In  the  forests  of  the  plains  and  lower  hUls,  three  remarkable  features 
attract  attention.  First,  The  large  number  of  trees  of  South  India  and 
Burma  which  occur  in  the  moist  forests  of  the  sub-Himalayan  tract. 
Some  of  these  extend  no  farther  than  the  Sarda,  and  within  our  limits 
are  only  found  in  the  Gorakhpur  and  Oudh  forests ;  for  example,  DU- 
tenia  aurea,  Polyalthia  auberosa,  Amoora  Bohituka,  Heynea  trijugcu 
Others,  such  as  DiUenia  pentagyna,  MUiuaa  velutina,  Schleichera  irijuga, 
have  the  same  north-western  limit,  but  are  likewise  found  in  the  forests 
of  the  Satpura  range.  Others,  again,  extend  along  the  foot  of  the  Hima- 
laya to  the  Indus  (Bombax  malabaricum,  Odina  Wodier,  Caaaia  Fistula, 
Albizzia  odoratiaaima  and  atipulata.  Acacia  Catechu,  Tenninalia  bdleriea, 
and  Eugenia  Jambolana),  Kattan-brakes  (Calamua  Botang)  extend  only 
to  the  Dehra  Doon ;  the  last  patches  of  Sal  are  found  on  the  Siwaliks 
between  the  Sutlej  and  Bias,  and  in  the  Kangra  valley  north  of  the  latter 
river ;  and  the  most  western  Bamboo  forest  {Dendrocalamua  atrictus)  is  on 
the  west  bank  of  the  Jhelam  river.  The  aecond  prominent  feature  is,  that 
a  number  of  trees  attain  their  northernmost  point  in  Central  India,  and 
aro  not  found  in  the  sub-Himalayan  tract — as,  for  example,  AHuntliua  ex- 
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cdsa,  Soymida  fehrlfugaj  Chloroxylon  Swietenia,  Pterocarjyiis  Marsu2num, 
Hardwickia  hinata,  Gordia  Madeodii,  Spathodea  xylocarpa,  and  Tecfoiia 
grandis.  The  third  remarkable  feature  of  the  arhoreous  vegetation  of 
North-West  India  is  the  large  number  of  African  and  Arabian  species, 
many  of  which  find  their  eastern  limit  within  the  territory  of  this  Flora, 
Capparia  aphylla  extends  from  Timbuktu  on  the  Niger  to  Bandelkhand, 
Tamarix  articidata  from  Central  Africa  to  the  Jumna,  Salvadora  oleoides 
from  Aden  to  Agra,  Cordia  Rothii  from  Abyssinia  to  Eajputana,  and 
Calligonum  polygonoides  from  Algeria  to  Meywar.  Other  western  trees, 
which  do  not,  however,  extend  to  Africa,  are  Acacia  nqiestrls  (unless,  as 
seems  probable,  it  should  be  referred  to  A,  Senegal^  in  which  case  it  would 
rival  Capparia  aphylla  in  the  extent  of  its  range),  Acada  modestay  Pro- 
sopis  spicigera,  and  Diospyrus  Lotus, 

The  number  of  indigenous  shrubs  and  trees  described  is  about  700,  and 
about  80  introduced  and  cultivated  plants  have  been  added.  Of  these, 
many,  such  as  Michelia  Champaca,  Mangifera  indica^  Saraca  indica,  are 
natives  of  other  parts  of  India,  Burma,  or  Ceylon ;  a  few  are  natives  of 
Western  Asia — Fnmus  Amygdalus,  Fictts  Carica,  S(dix  habylonica,  S. 
Gapreu,  Pojndus  nigray  and  Cupressus  sempervirens.  Africa  has  furnished 
Adanaonia  digita^a,  Indigo/era  tinctoria,  Seabania  wgyptiaca,  Coffea  ara- 
bica,  Euphorhi<i  Tiiiicalli,  and  (probably)  Tamarindtia  indica.  The  num- 
ber of  American  trees  and  shrubs  introduced  into  Northern  India  is 
remarkable :  Anona  aquamoaa^  Bixa  Orellana,  Parkiiiaonia  aculeata, 
Pitheeolohium  didce,  Acacia  Fameaiana,  Paidium  Gtuiva,  Carica  Papaya^ 
Opuntia  Dllleniiy  and  Plumerla  acuti/olia,  are  old  introductions ;  while 
Swietenla  Mahagoni  and  the  Cindionaa  are  of  recent  date,  as  also  Euca- 
lyptus^ Albizzia,  and  Acacia,  from  Australia. 

The  selection  of  the  indigenous  and  cultivated  species  to  be  included 
was  to  a  certain  extent  arbitrary,  and  the  guiding  principles  were 
diflferent  from  those  adopted  in  the  other  Forest  Floras.  The  scanty 
vegetation  on  the  extensive  wastes  and  dry  hills  of  the  arid  region 
often  consists  of  low  shrubs,  which,  in  the  moister  regions  of  tho 
Peninsula,  Burma,  and  Bengal,  would  not  be  noticed  by  the  forester ; 
while  in  North-West  India  they  are  of  great  importance  for  the  wellbeing 
of  the  population,  and  are  therefore  included.  On  the  other  hand,  many 
shrubs  of  the  Himalaya  have  been  omitted.  The  numerous  species  of 
Clematia  were  excluded,  because  their  admission  would  have  necessitated 
the  addition  of  the  Order  Banunctdaceo!,  mainly  composed  of  herbaceous 
plants  of  no  particular  interest  to  the  forester.  Spirceas  are  also  omitted, 
though  they  are  shovry  and  conspicuous,  and  several  are  considerable 
shrubs.  It  would  have  been  a  great  advantage  if  the  large  gregarious 
grasses  Sacdiarum,  Andropogon,  Imperata,  and  others,  which  cover 
extensive  areas  in  the  Himalayan  Terai,  and  on  the  Sailaba  land  along 
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the  main  rivers,  and  the  large  herbaceous  plants  of  Canipmitm^  Acath 
thacew,  Lahiatve^  and  other  Orders,  could  have  boon  included,  which 
come  up  on  clearings  in  the  forests  (Schlagpflanzen),  or  form  dense  under- 
wood in  moist  forests.  This,  however,  must  be  reserved  for  a  separate 
publication. 

Again,  the  great  similarity  between  the  forest  vegetation  of  the  north- 
west Himalaya  and  of  Europe  suggested  a  brief  notice  of  the  more 
important  European  forest-trees.  The  fact  is  now  becoming  recog- 
nised that  a  knowledge  of  forests  and  forest  management  in  Europe  is 
useful  to  foresters  in  India.  A  considerable  number  of  the  younger 
forest  ofSicers  have  received  their  professional  education  in  the  public  and 
private  forests  of  France,  (rermany,  and  Britain ;  others  have  devoted 
their  furlough  to  the  study  of  forest  management  in  those  countries :  and 
the  connection  between  European  and  Indian  foresters  thus  established 
will  prove  a  great  advantage  to  the  development  of  forestry  in  India. 
Under  these  circumstances  it  was  desirable  that  Indian  foresters  should 
have  a  brief  account  of  European  trees  side  by  side  with  their  congeners 
and  allies  of  the  Himalaya.  Special  reference  has  in  this  respect  been 
made  to  the  arborescent  vegetation  of  the  Mediterranean  region,  which  is 
visited  by  many  Indian  officers  on  their  way  to  and  irom  England. 

It  was  also  necessary  to  include  the  more  important  trees  and  shrubs 
cultivated  in  North- West  India,  and  to  allude  to  those  which,  though 
not  yet  introduced  or  extensively  cultivated,  merit  special  attention,  and 
which  may  perhaps  be  introduced  with  advantage.  With  the  view  of 
making  the  book  more  useful  to  persons  engaged  in  Indian  arboriculture, 
reference  has  been  made  to  useful  trees  of  other  countries  allied  to  those 
described  in  these  pages. 

These  remarks  will  explain  that  this  book  must  not  be  regarded  as  a 
local  Flora,  similar  to  the  Colonial  Floras  which  are  emanating  from  Kew ; 
for  on  the  one  hand  it  includes  only  the  more  important  trees  and  shmbs, 
and  on  the  o(her  its  scope  has  for  practical  purposes  been  extended  far 
beyond  its  territorial  limits.  It  has  been  written,  not  for  botanists,  but 
for  practical  men,  especially  for  those  who  have  the  care  of  tlio  public 
forests  in  the  different  provinces  of  India.  It  may,  however,  be  said,  that 
this  object  might  have  been  attained  by  a  smaller  volume,  giving  only  a 
popular  description  of  the  larger  trees,  and  unencumbered  with  remarks 
regarding  the  identification  of  species  and  the  priority  of  systematic  names*. 
Such  objections  will  be  supported  by  those  who  hold  that  the  solo  legiti- 
mate duty  of  forestry  in  India  is  to  provide  fuel  and  timber,  and  that  the 
forester  has  no  concern  with  bark,  lac,  gums,  resins,  caoutchouc,  wax,  oil, 
dyes,  fruits,  and  other  marketable  products  of  trees  and  shrubs.  Such 
views  will  continue  to  be  maintained  until  it  comes  to  be  acknowledged 
that  the  principal  aim  and  object  of  forest  management  in  India  is  the 
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formation  of  pnblic  estates,  to  be  managed  so  as  to  secure  large  benefits 
to  the  country  of  an  indirect  nature,  as  well  as  a  continuous  and  increasing 
yield  of  all  descriptions  of  forest  produce  necessary  to  supply  the  require- 
ments of  the  people  and  their  export  trade.  Foresters  in  India  will  gradu- 
ally understand  that  they  are  expected  to  make  the  utmost  of  the  estates 
intrusted  to  their  charge  for  the  benefit  of  the  present  generation,  while 
steadily  improving  the  capital  value  and  productiveness  of  their  estates  ; 
and  this  will  lead  them  eagerly  to  seek  information  regarding  the  various 
trees  and  shrubs  which  may  be  turned  to  account.  It  is  not  possible  to 
predict  in  what  respect  any  particular  plants  may  not  eventually  be  found 
useful,  either  by  their  produce,  or  because  they  further  the  growth  of  the 
more  useful  kinds  by  their  shade  and  shelter,  or  in  other  ways.  The  only 
safe  plan,  therefore,  is  at  the  outset  to  take  a  comprehensive  view  of  the 
whole  forest  vegetation,  instead  of  confining  our  attention  to  those  trees 
which  we  are  accustomed,  often  erroneously,  to  regard  as  most  important. 
Again,  such  study,  to  be  profitable,  must  be  conducted  upon  tnie  scientific 
principles.  Unless  the  identification  of  species  and  their  systematic  names 
are  established,  so  as  to  command  the  assent  of  botanists,  there  can  be  no 
certainty  as  to  what  plant  is  meant,  and  the  result  of  studies  in  the  field 
will  be  confusion  and  waste  of  time.  It  may  be  well  to  state  that  the 
fault  of  this  book  is  not  that  it  is  too  scientific,  but  that  it  is  not  scien- 
tific enough.  When  the  material  here  collected  has  been  sifted  by  the 
criticisms  of  botanists  in  Europe,  and  tested  by  the  studies  in  the  field  of 
Indian  foresters  and  botanists,  it  may  then  be  useful  to  prepare  popular 
books  of  a  smaller  size  for  the  use  of  those  who  have  not  the  leisure  or 
the  inclination  to  study  this  handbook. 

The  botanical  terms  employed  are  explained  in  a  small  volume  on  Indian 
botany  by  Professor  Oliver,*  which  should  be  in  the  hands  of  all  who  use 
this  work  without  having  had  the  advantage  of  previous  botanical  instruc- 
tion. A  list  of  terms  not  explained  in  that  book  is  appended.  Bentham's 
Outlines  of  Botany,  reprinted  in  the  commencement  of  Bed  dome's  Manual, 
will  also  be  found  a  most  useful  guide  in  this  respect 

To  the  end  of  Rubiacea)  the  systematic  arrangement  followed  is  that  of 
Hooker's  and  Bentham's  Genera  Plantarum,  and  that  standard  work  has 
been  quoted  under  each  Natural  Order,  in  addition  to  Royle's  and  Wight's 
Illustrations.  The  remaining  Orders  have  been  arranged  mainly  in 
accordance  with  Bentham's  Flora  Australiensis.  Standard  works  on 
Indian  botany  have  invariably  been  quoted  under  each  species,  including 
Hooker's  Flora  of  British  India  up  to  p.  306  of  the  first  volume. 
Boissier's  Flora  Orientalis  has  also,  as  a  rule,  been  referred  to,  as  far  as  the 
end  of  the  second  volume.    Under  species  common  to  ITorth  India  and 

*  First  Book  of  Indian  Botany.    By  Daniel  Oliver,  F.R.S.     London,  Macro  illan 
and  Co.,  1869. 
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Europe,  some  standard  European  work  has  always  been  quoted — viz., 
Hooker's  Students'  Flora  for  British  Plants,  Rcichenbach's  Icones  Flone 
Germanicae — wherever  it  seemed  desirable  to  quote  a  good  illustration, 
and  when  necessary  for  special  reasons  —  Mathieu's  admirable  Flore 
Forestiere  de  la  France,  and  Willkomm's  Forstliche  Flora  von  Deutschland 
and  Gtlsterreich,  as  far  as  that  work  had  appeared.  Keichenbach's  Icones 
were  selected,  because  vols,  xi  and  xiL,  which  contain  most  arborescent 
genera  of  Central  Europe,  are  sold  separately  at  a  moderate  price.  Other 
botanical  works  have  been  quoted  where  it  appeared  necessary  for  purposes 
of  identification,  but  as  sparingly  as  possible.  A  few  Synonyms  have 
been  added,  but  only  those  used  in  standard  books  on  Indian  botany. 
Excoptions  have  occasionally  been  made  in  favour  of  names  occurring  in 
Wallich's  catalogue,  De  CandoUe's  Prodromus,  and  a  few  other  works. 

The  spelling  of  botanical  names  in  Bentham  and  Hooker's  Genera 
Plantarum  has  been  adhered  to,  and  in  the  subsequent  Orders  the  practice 
of  the  leading  botanists  has  been  followed.  Hence,  among  others,  the 
old  spelling  of  Pyrua,  Cinchona^  Plumeriaj  and  Brieddia,  has  been  main- 
tained, though  if  the  names  were  to  be  altered  in  accordance  with  their 
derivation,  it  would  be  necessary  to  write  Pirns ,  Chinch  ana,  Plumiera 
and  Bridelia  ;  but  these  are  not  the  names  under  which  the  genera  were 
originally  described,  and  by  which,  with  few  exceptions,  they  have  been 
known  ever  since. 

After  the  systematic,  English,  and  other  European  names  of  the  tree, 
the  Sanskrit  name  has  been  given  wherever  it  seemed  probable  that  it 
referred  to  the  species  described.  In  a  few  instances,  Arabic  and  Persian 
names  have  also  been  added.  The  vernacular  names  which  follow  are,  as  a 
role,  arranged  according  to  the  provinces  or  districts  in  which  they  are  used, 
but  in  many  cases  it  was  impossible  to  indicate  the  language  to  which 
they  belong.  In  spite  of  all  the  labour  bestowed  on  it,  this  portion  of  the 
book  may  be  found  one  of  its  weakest  points.  Yet  the  critical  examina- 
tion of  the  vernacular  names  of  the  different  Indian  languages,  and  their 
derivation  from  the  Sanskrit  or  other  root,  will  be  found  a  most  interesting 
and  important  study.  Forestry  in  India  is  as  yet  too  much  like  an  exotic 
plant.  I  have  no  greater  wish  in  connection  with  it  than  to  see  it 
naturalised ;  and  one  of  the  first  steps  in  that  direction  must  be  the 
establishment  of  fixed  names  and  technical  terms  in  the  vernacular. 
The  forester  should  not  despise  vernacular  names,  for  in  many  instances 
they  have  a  fixity  which  systematic  names  do  not  yet  possess.  We  all 
know  the  evergreen  Khimi,  and  there  can  be  no  mistake  about  it ;  but 
botanists  are  not  yet  agreed  whether  the  tree  shall  be  called  Mimusops 
indiea,  hexandra,  or  Kauki.  Kamela,  or  Kamila,  is  a  well-known  small 
tree ;  its  systematic  name  among  Indian  botanists,  however,  which  for 
more  than  half  a  century  was  RoUlera  iinctoriaf  has  now  and  properly 
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been  changed  into  Mallotus pMlipjyinensu.  Again,  there  can  be  no  doubt  as 
to  the  tree  designated  by  the  name  of  Kdo,  Kfiu,  although  some  botanists 
call  it  Olea  euroj^ceay  others  Olea  ctLspidata^  and  others  Oloa  ferraginca, 
Kaddam  and  Haldu  were  fonnerly  well  known  as  Nauclca  pa^'vifolia 
and  cordifoUa;  now  the  forester  has  to  learn  the  new  generic  names 
Stepliegyne  and  Adina,  These  changes  of  systematic  names  are  not 
arbitrary — as  a  rule,  they  are  dictated  by  the  progress  of  scientific  research ; 
but  they  are  apt  to  discourage  the  student — and  on  that  account,  also, 
vernacular  names  merit  attention^  All  Korth  Indian  names  have  been 
spelt  according  to  the  system  of  Sir  WiUiam  Jones,  now  adopted  in 
public  documents,  but  with  as  few  diacritical  marks  as  possible.  When 
it  seemed  necessary  to  indicate  a  long  vowel,  this  has  been  done,  in 
accordance  with  the  practice  of  Forbes's  Hindustani  Dictionary,  by  a 
horizontal  line,  thus — a,  e,  ^,  u.  Names  which  have  acquired  a  fixity  of 
spelling  in  English,  such  as  Teaky  Toon,  SissoOy  Neeiiiy  Hoorriy  Bamhooy 
Peepuly  Banyariy  have  not  been  interfered  with.  As  a  rule,  North 
Indian  names  only  have  been  given ;  but  in  a  few  instances  Canarese, 
Telugu,  and  Burmese  names  have  been  added,  in  order  to  facilitate  the  use 
of  the  book  in  other  provinces  besides  those  for  which  it  has  mainly  been 
written. 

It  may  be  useful  to  mention  that  trees  which  under  ordinary  circum- 
stances do  not  exceed  20  ft.  in  height  are  termed  small,  while  large  trees 
are  those  which  exceed  50  ft.,  and  moderate-sized  trees  those  between  these 
limits.  In  indicating  the  rate  of  growth,  the  terms  slow,  moderate,  and 
rapid  have  occasionally  been  used.  These  comparative  terms  are  intended 
to  relate  to  average  conditions,  for  it  is  well  known  that  the  same  kind 
may  be  a  rapid  grower  under  certain  circumstances,  and  a  slow  grower 
under  others.  With  this  reservation,  the  following  terms  have  been 
adopted  in  this  handbook : — 

Growth  slow :  more  than  12  rings  per  inch  of  radius ;  age  of  a  tree  of 
6  ft.  girth,  above  138  years. 

Growth  moderate :  4-12  rings  per  inch  of  radius ;  age  of  a  tree  of  6  ft. 
girth,  46  to  138  years. 

Growth  rapid :  less  than  4  rings  per  inch  of  radius ;  age  of  a  tree  of 
6  ft.  girth,  less  than  46  years. 

Pure  Forests  are  now  commonly  called  those  which  consist  entirely  or 
nearly  of  one  kind  of  tree,  in  contradistinction  to  mixed  forests,  com- 
posed of  various  kinds.  The  term  leaf-hearing  treeSy  though  not  literally 
correct,  is  used,  in  contradistinction  to  coniferous  trees,  in  the  sense  of  the 
French  "  Bois  feuillus,"  and  the  German  "  Laubhdlzer." 

Concerning  the  information  given  on  the  physical  properties  of  the 
different  kinds  of  timber,  it  will  suffice  to  state  that  the  weight  of  a  cubic 
foot  is  always  that  of  seasoned  timber,  unless  otherwise  stated.     Of  the 
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numerous  experiments  made  to  detennine  the  mechanical  properties  of 
Indian  timbers,  the  results  of  those  only  which  relate  to  transverse 
strength  have  been  given.  P.  is  the  constant  represented  by  the  follow- 
ing well-known  formula : — 

L  X  W 


P  = 


d« 


L  being  the  length  in  feet  of  the  scantling  tested  between  supports 
(bearing  length),  W  the  weight  producing  fracture  of  the  scantling  loaded 
in  the  middle,  b  breadth  of  scantling  in  inches,  d  depth  of  scantling  in 
inches. 

It  now  remains  briefly  to  narrate  the  history  of  this  work,  to  enumer- 
ate the  materials  upon  which  it  is  based,  and  to  acknowledge  the  assist- 
ance received  during  its  preparation.  In  1869,  the  late  Dr  Stewart, 
then  Conservator  of  Forests  in  the  Panjab,  came  home  on  furlough,  and 
the  Government  of  India  intrusted  him  with  the  preparation  at  Kew  of 
this  work,  for  which  he  had  been  collecting  materials  for  several  years. 
While  officiating  in  1860-61  for  Dr  Jameson  as  Superintendent  of  the 
Botanic  Grarden  at  Saharanpur  and  of  the  Government  Tea  Plantations 
in  the  North-West  Provinces,  and  subsequently  while  Civil  Surgeon  at 
Bynanr  in  Eohilkhand,  he  became  familiar  with  the  forest  vegetation 
in  the  plains  and  in  the  Himalaya  between  the  Jumna  and  Kali  rivers. 
In  1864  he  returned  to  the  Panjab,  where  he  had  passed  his  first  years 
of  medical  service,  principally  on  the  western  frontier,  and  being  then 
appointed  to  the  charge  of  the  forests  in  that  province,  he  devoted  the 
greater  part  of  his  time  to  the  botanical  exploration  of  the  Panjab  Hima- 
laya, Kashmir,  and  the  adjoining  districts  of  Tibet,  and  to  repeated  care- 
ful examinations  of  the  Kakhs  and  brushwood  tracts  in  the  plains  west  of 
the  Jumna  liver,  including  the  adjoining  province  of  Sindh.  He  thus 
acquired  an  extensive  knowledge  of  the  forest  vegetation  of  a  largo 
portion  of  North-West  India,  and  the  copious  notes  taken  on  the  spot  in 
all  his  travels  contained  a  rich  store  of  information.  In  order  to  enable 
him  to  include  the  forest  vegetation  of  Oudh  and  the  Central  Provinces, 
a  forest  officer  of  the  North-West  Provinces,  Mr  Kichard  Thompson,  who 
had  formerly  served  under  Dr  Stewart  at  Saharanpur,  was  at  his  sugges- 
tion deputed  to  visit  the  principal  forest  tracts  of  those  provinces ;  and  the 
notes  and  collections  made  by  that  officer  were  sent  to  him  at  Kew.  Dr 
Stewart's  previous  publications  in  various  scientific  journals,  as  well  as 
the  numerous  and  valuable  official  reports  submitted  by  him  as  Conserva-. 
tor  of  Forests,  and  his  excellent  book  on  the  "  Useful  Plants  of  the  Panjab," 
fully  warranted  the  expectation  that,  after  the  needful  preparatory  study  at 
home,  he  would  be  equal  to  the  important  task  intrusted  to  him.  He  accord- 
ingly devoted  a  large  part  of  his  furlough,  from  1869  to  1871,  to  this  work, 
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and  would  doubtless  have  completed  it  in  a  satisfactory  manner  if  his 
health  had  not  given  way.  During  the  latter  part  of  his  residence  in 
England,  it  was  evident  to  his  friends  that  his  general  health  was  impaired ; 
and  when  the  first  sheets  of  his  manuscript  were  printed,  it  was  clear  that 
the  work,  as  prepared  by  him,  would  neither  be  a  useful  one,  nor  one 
creditable  to  himself.  He  returned  to  India  in  October  1872,  and  died 
from  an  affection  of  the  brain  at  Dalhousie  on  the  5th  July  1873.  Under 
these  circumstances,  as  I  had,  while  in  India,  recommended  that  this  task 
should  be  intrusted  to  Dr  Stewart,  and  as  I  happened  to  be  in  England 
for  the  restoration  of  my  health,  I  was  directed  in  March  1872,  by  her 
Majesty's  Secretary  of  State  for  India  in  Council,  to  complete  the  work 
for  publication  ;  and  the  past  two  years  have  been  devoted  to  this  duty. 

The  following  materials,  besides  the  published  literature  and  official 
reports,  have  been  at  my  disposal :  1.  The  rich  collections  of  the  Royal 
Herbarium,  Museum,  and  Gardens  at  Kew.  2.  Dr  Stewart's  manuscript, 
comprising  the  description  of  444  species.  3.  Mr  Ilichard  Thompson's 
notes,  and  a  portion  of  the  collections  made  by  him.  4.  The  greater  por- 
tion of  my  own  herbarium,  which  was  in  charge  of  Mr  Sulpiz  Kurz  at 
Calcutta,  and  which  I  sent  for  as  soon  as  I  received  orders  to  undertake 
the  work.  5.  A  small  collection  of  plants  made  by  me  on  a  journey 
through  Rajputana  and  the  forest  tracts  of  Guzerat  in  1869-70,  with  my 
journal  and  notes.  A  large  portion  of  the  notes  and  journals  relating  to 
my  other  tours  in  North- West  and  Central  India,  and  some  of  the  botani- 
cal collections  made  on  those  tours,  were  unfortunately  in  India,  and  could 
not  be  made  available  for  the  preparation  of  this  work. 

My  personal  knowledge  of  the  arboreous  vegetation  of  the  territory  in- 
cluded in  this  Flora  has  been  acquired  during  a  series  of  tours  of  inspection 
in  the  forests  of  the  Satpura  range,  B^oragogarh,  and  Oudh,  the  Nepal 
Terai,  Kamaon,  Garhwal,  Eohilkhand,  Dehra  Doon,  Jaunsar,  and  Gorakh- 
pur,  in  1863  ;  the  Deodar  forests  of  Kunawar,  the  outer  hills  and  a  portion 
of  the  plains  of  the  Panjab,  in  1864  ;  Kangra,  the  plantations  and  Rakhs  of 
the  Panjab,  Sindh,  Berar,  and  the  western  part  of  the  Satpura  range,  in 
1868-69  ;  Kunawar,  Rajputana,  the  Panch  Mehal  and  Maiidevi  forests  of 
Guzerat,  and  the  Rakhsand  plantations  of  the  Panjab  plains,  in  1869-70  ; 
and  during  a  residence  of  six  summer  seasons  at  Simla,  and  numerous  ex- 
cursions and  smaller  tours  in  the  vicinity  of  that  place.  Unfortunately, 
I  was  never  able,  owing  to  continued  pressure  of  official  duties,  to  devote 
much  time  during  those  journeys  to  botanical  studies.  With  the  Flora 
of  Tibet,  Chamba,  Kashmir,  Kaghan,  and  the  trans -Indus  territory,  I 
have  no  personal  acquaintance. 

The  identification  and  description  of  species,  and  the  botaniccJ  part 
generally,  is  entirely  mine,  and  the  result  of  my  independent  researches. 
I  am  alone  responsible  for  them.     But  Dr  Stewart's  MSS.  furnished  me 
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with  much  useful  information  regarding  the  vegetation  of  those  districts, 
with  which  he  was  personally  acquainted.  Li  numerous  cases  they  sup- 
plied data  concerning  the  geographical  distrihution  of  plants,  which  I 
could  not  have  ohtained  from  any  other  source ;  and  I  invariably  con- 
sulted them  regarding  vernacular  names,  the  habit,  mode  of  growth,  and 
products  of  the  trees.  Where  I  had  no  personal  knowledge  of  the  plant 
— as,  for  instance,  ChamcBvopa  Ettchieanaf  Reptonia^  Parrotiay  and  other 
exclusively  western  trees — I  have  for  the  general  remarks  mainly  relied 
on  his  manuscripts.  For  the  trees  and  shrubs  of  those  districts  with 
which  he  was  not  acquainted,  the  work  has  been  based  upon  other  sources 
of  information.  With  regard  to  the  Papjab,  I  could  not  have  completed 
this  handbook  without  the  assistance  of  Dr  Stewart's  manuscript,  unless 
I  had  returned  to  India  and  devoted  several  years  to  a  botanical  explora- 
tion of  the  same  ground  where  he  had  collected  his  information. 

I  have  utilised  the  materials  collected  by  my  late  colleague  as  far  as 
they  were  embodied  in  his  manuscripts,  and  in  his  various  publications 
and  ofBcial  reports.  Many  months  have  we  spent  together  in  the  fierce 
heat  of  the  Kamaon  Doons,  in  the  Deodar  forests  of  Kunawar  near  the 
limits  of  arboreous  vegetation,  and  in  other  districts  of  North-West  India. 
We  have  shared  many  a  hard  day's  work,  and  have  keenly  discussed 
many  botanical  questions.  It  is  a  melancholy  satisfaction  to  me  to  record 
the  extent  and  value  of  his  labours.  Three  new  species  were  described 
in  Dr  Stewart's  manuscripts  :  Acer  pentapomicum^  Rhus  ptmjabensis,  and 
Adenanthera  Oudhensui — the  two  former  discovered  by  him  in  the  N.W. 
Himalaya,  and  the  third  by  Mr  Eichard  Thompson  in  the  Oudh  forests. 
These  species  have  been  accepted  by  mo  as  defined  and  named  by  him  ; 
and  at  the  end  of  this  volume,  an  analytical  key  to  the  chief  arboreous 
conifers  of  the  K.W.  Himalaya,  by  Dr  Stewart,  will  also  be  found.  Ke- 
garding  the  limitation  of  certain  species,  I  have  formed  views  differing 
considerably  from  those  of  Dr  Stewart  This  divergence  of  opinion 
mainly  relates  to  the  following  genera  :  Qretcia,  Zhyphus,  Rhus,  Acacia, 
Embdiay  DioapyroSy  Olea,  Eliretia,  and  the  Bamboos,  I  wished  to  have 
placed  the  views  Dr  Stewart  entertained  regarding  those  species  before 
Indian  botanists  in  his  own  words,  but  the  state  of  his  manuscripts  pre- 
vented the  adoption  of  this  course.  They  are,  however,  deposited  in  the 
Library  of  the  Boyal  Herbarium,  Kew,  and  are  available  to  those  in- 
terested in  the  arboreous  vegetation  of  North  India. 

A  list  of  Dr  Stewart's  publications  bearing  on  the  subject  of  this  book 
will  be  found  at  p.  xx. 

I  have  constantly  consulted  Jacquemont's  Voyage  dans  I'lnde ; 
HofTmeister's  Travels  ;  Dr  Hooker's  admirable  Himalayan  Journals ; 
Dr  T.  Thomson's  clear  and  accurate  description  of  the  North- West  Hima- 
laya and  its  vegetation  ;  Madden's  excellent  papers  on  the  Terai  and  outer 
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mountains  of  Kamoon ;  Edgeworth's  valuable  papers  on  the  vegetation  of 
Banda,  Multan,  and  the  North-Eastern  Panjab ;  Aitchison's  Flora  of 
Jhelam  and  Catalogue  of  Panjab  Plants;  Cleghom's  full  and  instruc- 
tive Report  on  the  Forests  of  Panjab  and  the  Western  Himalaya ;  and  the 
late  Dr  Stocks's  contributions  to  the  botany  of  Sindh. 

I  have  now  to  acknowledge  the  kind  and  ready  assistance  which  I  have 
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ABBREVIATIONS. 

C.S.  Cold  Season        .  Dec.        Jan.        Feb. 

March,    Apr.  .     May. 


H.S.  .        Hot        ,) 

R.S.  Rainy     „ 

Aatmnn. 
Pb.  .... 

N.W.P 

C.P.         .... 


June,      July,      Aug. 

Sept.      Oct        Nov. 

Panjab. 

North- Western  Provinces. 

Central  Provinces. 


Hoit.— For  a  full  aocoaDt  of  the  climatic  reeions  of  India,  Bee  '*  DistributioD  of  Forests 
in  India,"  in  Ocean  Highways  for  October  1872,  and  Transaotions  of  Scottish  Arboricul- 
tnnd  Society,  vii  88  (1873). 

Eastern  India.    (Sikkim  to  Burma,  including  Bengal.) 

North-West  India.     (Sindh,  Panjab,  N.W.P.,  Bandelkhand,  and  Rajpu- 

tana.) 
South  India.     (The  Peninsula,  south  of  the  Satpura  range.) 


EXPLANATION    OF    TERMS. 

Acminatey  terminating  in  a  tapering  point 

^EfUfKUioTi,  applied  to  the  relative  position  of  the  parts  of  the  calyz  and  corolla 

in  bud. 
AriUuSf  a  dilatation  from  the  funicle  or  placenta  more  or  less  covering  the  seed 

as  it  matures. 
Arrtsted  (as  applied  to  the  axis\  when  the  intemodes  are  undeveloped. 
Sary,  a  succulent  indehiscent  (syncarpous)  fruit. 
Caruncle,  a  thickening  of  the  mouth  of  the  ovule  as  the  seed  matures. 
CawnliUe  (in  vernation),  a  leaf  rolled  longitu<liually  on  itself. 
I^varicate,  spreading  at  a  wide  angle. 
Flejniosf,  iUtemately  bending  from  side  to  side. 
GlalmtU,  becoming  glabrous  on  full  development. 
Uydint,  translucent 

InUrj/etiular  (applied  to  stipules),  between  two  petioles. 
liUmpetiolar  (applied  to  stipules),  between  the  petiole  and  branch. 
^onUifomij  beaaed,  constncted  at  intervals. 
^fnicUlaU,  tufted  like  a  camel's  hair  brush. 

^mnate^  interrupted  in  internal  structure,  usually  applied  to  albumen. 
^^crt^neukUef  marked  with  minute  shallow  depressions. 
Striffote,  covered  with  short  stiff  more  or  less  appressed  hairs. 
Stn^ioUf  an  appendage  of  the  testa  of  some  seeds,  usually  on  the  raphe,  but 

independent  of  the  funicle  and  micropyle. 
^mu,  a  compact  pyramidal  panicle. 
^fvnervedy  with  3  nerves  distinct  from  the  base. 
^n]>Hnerved,  with  3  nerves  more  or  less  confluent  near  the  base. 
^ifiparottSf  developing  leafy  shoots  from  the  inflorescence. 
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SYNOPSIS   OF   NATURAL   ORDERS. 


TuE  distinguishing  characters  are  selected  with  special  reference  to  the 
trees  and  shrubs  described  in  this  work  :  a  few  Orders  not  here  de- 
scribed, but  containing  important  Indian  trees  or  shrubs,  are  added  in 
brackets. 

First  Class.   DICOTYLEDONS. 

Pith  surrounded  by  concentric  layers  of  wood  and  bark.  Wood  and 
bark  separated  in  the  growing  stem  by  a  continuous  layer  of  soft  cells 
(cambium),  which  is  transformed  into  new  wood  on  the  outside  of  the 
wood-cylinder,  and  into  new  bark  on  the  inside  of  the  bark.  Ultimate 
venation  of  the  leaves  usually  irregularly  reticulate.  Embryo  with  two 
or  more  cotyledons.  In  germination  the  cotyledons  are  generally  raised 
above  ground,  the  radicle  lengthens,  forming  a  tap-root,  which  at  a  later 
period  branches. 

First  Sub-Class.  ANGIOSPEBJILS:. 

The  wood  consists  of  wood-cells,  vessels,  and  medullary  rays.  Parts 
of  calyx,  corolla,  or  perianth  usually  in  fours  or  fives.  Ovules  in  a 
closed  ovary,  fertilised  by  the  pollen-tubes  penetrating  into  the  ovary 
through  the  opening  or  loose  tissue  of  the  stigma.  Embiyo  with  two 
cotyledons,  with  or  without  albumen. 

I.  Polypetala. — Flowers  with  both  calyx  and  corolla,  the  latter  of 
distinct  petals. 

A.  ThalamiflonB. — Petals  hypogynous. 

1.  DiUeniacecBf  p.  1.  Leaves  alternate,  simple,  with  prominent  lateral  nerves. 
Sepals  persistent.  Stamens  indefinite.  Pistil  usually  of  several  distinct  car- 
pels.   Embryo  minute  in  fleshy  albumen. 

2.  Magrudiacece,  p.  3.  Leaves  alternate,  simple  ;  stipules  conspicuous,  com- 
monly  convolute.  Sepals  and  petals  conform  in  2-7  wnorls  of  tlirec,  imbricate, 
deciduous.  Stamens  mdefinite.  Numerous  distinct  carpels.  Embrj'o  minute 
in  a  fleshy,  oily,  uniform  albumen. 
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3.  Awmaceoff  p.  4.  Leaves  alternate,  entire,  without  stipules.  Sepals  and 
petals  in  threes  or  multiples  of  three.  Stamens  indefinite.  Carpels  distinct  in 
fruit  (united  in  Anana).    Embiyo  minute  in  a  ruminated  albumen. 

4.  AfetUspermacece,  p.  7.  Clunbers  with  broad  medullary  rays  and  other- 
wise anomalous  wood  structure.  Leaves  alternate,  simple,  mostly  palminerred, 
without  stipules.  Flowers  unisexual,  usually  trimerous,  sepals  free.  Stamens 
definite,  often  monadelphous.  Fiiiit  usually  of  several  distmct  one-seeded  car- 
pels,   Embrvo  curved  with  or  without  albumen. 

5.  BerbendecB,  p.  11.  Leaves  alternate.  Sepals  and  petals  usually  trimer- 
ous,  conform,  caducous.  Stamens  mostly  6,  free,  opposite  to  petals ;  antheit 
opening  by  valves.    Carpels  one  or  several,  distinct    Seeds  albuminous. 

6.  (Japparideas,  p.  13.  Leaves  alternate.  Sepals  4.  Petals  4.  Stamens 
often  indefinite.  Ovary  stipitate,  syncarpous.  Seeds  numerous,  attached  to 
parietal  placentas,  generally  without  albumen. 

7.  BixinecBy  p.  16.  Leaves  alternate,  simple.  Sepals  4  or  5.  Stamens  inde- 
finite ;  anthers  bursting  longitudinallv  by  slits  or  pores  at  the  apex.  Ovary 
syncarpous,  one-celled.  Seeds  generally  few,  on  i)arietal  placentas.  Embryo 
with  foliaceous  cotyledons  in  a  fleshy  albumen. 

8.  PittoBporecdj  p.  19.  Leaves  alternate,  simple,  exstipulate.  Flowers  bisex- 
ual, rt'gular,  pentcmdrous  and  pentamerous.  Sepals  free.  Ovary  syncarpous. 
Embryo  minute  in  a  copious  albumen. 

9.  TamariscinecBj  p.  20.  Leaves  alternate,  small,  generally  scale -like. 
Flowers  usually  bisexual,  regular,  pentamerous,  rarely  tetramerous ;  stamens 
as  many  as  petals,  or  twice  that  number.  Ovary  one-celled,  syncarpous.  Seeds 
numerous,  tufted  or  winged. 

[GvUi/erce.  Resinous,  often  coloured  juice.  Leaves  coriaceous,  glabrous, 
opposite,  undivided,  penniveined.  Flowers  regular,  generally  unisexual.  Sepals 
tree.  Stamens  numerous.  Ovary  syncarpous.  Seeds  few,  without  albumen. 
Embryo  fleshy,  oily. — Garcinia  jnctorioy  Koxb.  ;  Bedd.  Fl.  Sylv.  t.  87.  Xan- 
\hochymu8  mctoriy*^  Roxb. ;  ib.  t.  88.  Calophyllum  datuiUy  Bedd. ;  ib.  t.  2l 
(Poon)  ;  Mesua  Roxburghii,,  Wight  {M.ferreOy  Roxb.)] 

10.  TemttrcnniaceaSt  p.  24.  Leaves  alternate,  coriaceous,  simple,  penni- 
veined. Flowers  r^ular,  usu^y  pentamerous  and  bisexual.  Sepals  5.  Sta- 
mens numerous.  Ovary  syncarpous,  3-5-celled.  Seeds  generally  few  and  exal- 
bfuninous.    Embryo  fleshy,  oily. 

11.  DipierocarpecBy  p.  26.    Resinous.     Leaves  alternate,  generally  entire, 
I^emdveined.     Flowers  bisexual,  pentamerous,  regular.     Cdyx  often  adnate 
to  ovary,  and  its  segments  enlaigcd  in  fruit.    Stamens  5,  10,  15,  or  indefinite. 
OvsLty  syncarpous.    Seeds  one,  rarely  two.    Embryo  with  thick  fleshy  coty- 
ledons, albumen  none. 

.  '2.  McUvacece,  ][>.  28.  Wood  soft  and  light.  Leaves  alternate,  stipidate, 
^^ple,  often  palminerved,  with  stellate  hairs.  Calyx-lobes  valvate.  Stamens 
^^imerous,  monadelphous ;  anthers  1-celled.  Fruit  a  dehiscent  capsule,  or  often 
^parating  ultimately  into  distinct  carpels,  rarely  indehiscent 

13.  SterculiacecB,  p.  32.  Wood  soft.  Leaves  simple  or  dicitate,  usually  alter- 
^^  and  stipulate.  Calyx-lobes  valvate.  Stamens  monadelphous  or  free  ;  an- 
^"^1^  2HcelIed«  Fruit  a  dehiscent  capsule,  or  a  whorl  of  distmct  carnels. 
.  ^4.  Tiliacece,  p.  36.  Leaves  alternate,  simple,  with  deciduous  stipules.  Calyx- 
^^^>e8  vadvate.  Stamens  indefinite,  usually  free  ;  anthers  2-celled.  Ovary  syn- 
^^«**pous,  2.10-celled. 
vdnece.    Leaves  alternate,  entire,  stipulate.    Flowers  bisexual,  regular,  5- 

^^^ly  4-merous.    Stamens  as  many  as  petals  or  double  their  number,  connate 

^  the  base  into  a  tube  or  ring.     Disc  of  5  or  10  glands,  often  inconspicuous. 

^^eeds  few.— Er^^kroxylon  iruUeum,  DC. ;  Bedd.  Fl.  Sylv.  t.  81.] 
15.  MalpighMcece,  p.  44.    Climbers  with  opposite  entire  leaves.    Flowers 
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legular,  bisexual^  pentameroiis*    Stamens  10.    Fruit  of  1-3  winged  one-seeded 
carpels.    Seed  witnout  albumen. 

16.  GeraniacecBf  p.  45  (Averrhoa),  Leaves  alternate,  imparipinnate,  without 
stipules.    Sepds  5  ;  petals  5  ;  stamens  10.    Fruit  oblong,  fleshy,  5-ribbed. 

17.  BtUaceaSy  p.  46.  Leaves  compound  or  simple,  usually  alternate,  without 
stipules,  aromatic,  dotted  with  translucent  glands.  Disc  annular,  thick.  Flowers 
4-  or  5-merous.  Stamens  as  many  as  petals,  or  twice  that  number,  rarely  inde- 
finite. 

18.  SimaruhecB,  p.  58.  Bark  bitter.  Leaves  usuallv  alternate,  compound, 
without  stipules,  not  dotted  with  glands.  Flowers  small,  generally  imisexual, 
r^ular,  3-5-merous.    Stamens  as  many  as  ^tals,  or  double  their  number. 

19.  Ochnacece,  p.  60.  Leaves  alternate,  smiple,  shining,  coriaceous.  Flowers 
regular,  bisexual  Sepals  5  ;  petals  5  or  10.  Stamens  10  or  indefinite  ;  anthers 
linear.    Fruit  usually  of  3-10  distinct,  1-seeded  drupes. 

20.  Burseraceofy  p.  61.  BaLsamic  or  resinous.  Leaves  alternate,  3-foliolate 
or  imparipinnate,  without  stipules.  Stamens  usually  8  or  10.  Seeds  one  or 
few,  without  albumen. 

21.  Meliacece,  p.  65.  Leaves  alternate,  pinnate,  without  stipules.  Flowers 
r^ular,  bisexual,  in  large  panicles.    Stamens  generally  8-10,  monadelphous. 

22.  Oladnecey  p.  74.  Leaves  alternate,  simple,  exstipulate.  Flowers  small, 
4-5-meroTis.  Stamens  as  many  as  petals  or  twice  their  number.  Fruit  inde- 
hiscent,  1-seeded. 

SS3.  Ilicinece,  p.  75.  Leaves  evergreen,  alternate,  simple,  glabrous.  Petals 
4-5 ;  stamens  as  many  as  petals,  fruit  a  drupe  with  three  or  more  l-seeded 
pyrenes. 

24.  AmpeUdece,  p.  97.  Climbers.  Leaves  alternate,  simple  or  compound. 
Calyx  small ;  petals  valvate  in  bud.  Stamens  opposite  to  petals.  Fruit  a 
berry  with  one  or  a  few  hard  seeds. 

25.  SapindaceoB,  p.  103.  Leaves  alternate  or  opposite,  simple  or  compound. 
Flowers  polygamous,  often  irr^ular.  Stamens  usually  more  than  petals,  not 
double  their  number.    Seeds  few. 

26.  Sabiacece,  p.  115.  Leaves  alternate,  without  stipules.  Flowers  tetra- 
merous  or  pentamerous.  Stamens  opposite  to  petals.  Anther-cells  distinct. 
Seeds  few,  without  albumen. 

27.  AnacardiacecBy  p.  117.  Often  resinous.  Leaves  various,  without  sti- 
pules.   Fruit  generally  drupaceous,  1 -celled,  1-seeded  (2-5-seeded  in  Spondias), 

[Cariariece.  Leaves  opposite,  simple.  Flowers  bisexual,  regular,  pentamer- 
ous. Stamens  10.  Disc  none,  Fnut  of  5-8  distinct  one-se^ed  carpels,  en- 
closed in  the  persistent  coriaceous  or  succulent  petals. — Coriaria  nepalensisy 
Wall.  p.  128.] 

28.  lioringeaSy  p.  129.  Leaves  alternate,  2-  or  3-pinnate  ;  leaflets  caducous, 
with  glands  in  the  place  of  stipules.  Flowers  large,  bisexual,  pentamerous, 
panicled ;  petals  unequaL  Fertile  stamens  5,  opposite  to  petals,  alternating 
with  sterile  stamens.    Fruit  a  long  1-celled  3-valved  pod. 

[ConnarcLceas,  Leaves  alternate,  without  stipules,'pinnate,  3-  or  1-folioIate  ; 
leaflets  coriaceous,  entire.  Flowers  generally  bisexual,  pentamerous.  Stamens 
5  or  10.  Ovary  of  five  distinct  1-celled,  hirsute  carpels,  one  or  more  of  which 
only  comes  to  maturity,  forming  a  l-seeded  oblique  capsule. — Connarus  pin- 
nalusy  Linn. ;  Bedd.  Fl.  Sylv.  Man.  82.] 

B.  Oalyciflons.  Calyx  gamosepalous,  often  adnato  to  ovary.  Petals 
inserted  on  the  calyx. 

29.  Celattrine<jey  p.  77.  Leaves  simple,  alternate  or  opposite,  generally  cori- 
aceous ;  stipules  none,  minute  or  early  deciduous.    Calyx  small ;  lobes  imbri- 
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cate.  Stamens  3-5,  alternating  with  petab.  Disc  large,  surrounding  the  base 
of  the  3-5-celled  ovary.  Fruit  a  flesny  drupe,  or  a  capsule  dehiscing  loculid- 
dally,  or  3  distinct  carpels. 

30.  KharMMoef  p.  84.  Branchlets  and  stipules  often  spinescent  Leaves 
alternate,  simple.  Calyx-lobes  valvate.  Stamens  opposite  to  petals.  Disc 
annular,  cupuiar,  or  coating  the  calyx-tube.    Ovaiy  2-3-celled. 

31.  Legumini09(Mi  p.  130.  Leaves  alternate,  stipulate,  pinnate  3-foliolate  or 
unifoliol^.  Carpel  1,  free.  Fruit  a  l-ceUed  pod.  Seeds  generally  without 
albumen ;  cotyledons  filled  with  starch,  or  oily. 

32.  BoBOceofy  p.  189.  Leaves  simple  or  compound,  stipulate,  usually  alter- 
nate. Stamens  numerous.  Carpels  solitary  few  or  nimierous,  free  or  enclosed 
in  and  adherent  to  the  calyx-tubie.    Seeds  without  albimien. 

33.  Saxifrageagf  p.  210.  Leaves  simple,  alternate  or  opposite.  Flowers  reg- 
ular, cenendly  bisexuaL  Calyx  free  or  adnato  to  ovary.  Carpels  2  or  more, 
usually  syncarpous.    Seeds  small ;  embryo  minute,  in  a  copious  albumen. 

34.  Hamamelidfcdy  p.  215  (Parrotia),  Leaves  deciduous,  alternate,  crenate ; 
stipides  laige,  deciduous.    Flower-heads  enclosed  in  large,  membranous  bracts. 

35.  Bhuophn^recey  p.  217.  Leaves  opposite,  petiolatc,  coriaceous,  entire  ;  sti- 
pules interpetiolar,  earl^r  caducous.  Oalyx  adnate  to  ovary,  4-14-lobed  ;  lobes 
valvate,  coriaceous,  persistent. 

36.  (jombretaceaSy  p.  220.  Leaves  simple,  petiolate,  entire ;  no  stipules. 
Calyx-tube  adnate  to  ovaiy  ;  limb  4-5-cleft ;  lobes  valvate.  Stamens  as  manv 
as  calvx-lobes,  or  twice  the  number.  Fruit  winged  or  angled,  1 -celled,  1 -seeded. 
No  alDumen  ;  cotyledons  fleshy,  oily. 

37.  Mffrtacece,  p.  230.  Leaves  simple,  penninerved,  generally  entire,  either 
alternate,  or  f more  conmionly)  opposite,  with  translucent  glands.  Flowers  r^- 
ular,  bisexual,  4-5-merouB.  Calyx-tube  adnate  to  ovaiy  ;  limb  often  closed  in 
bud,  and  bursting  irregularlv  or  coming  off  entire.  Stamens  indefinite  ;  anthers 
dehiscing  longitudinally.    Seeds  generally  numerous. 

^Mel<utofnacece.  Leaves  simple,  with  3-9  basal  nerves  (in  Memecylcn  penni- 
veined).  Flowers  re^ar,  bisexual,  4-5-meroUfi.  Calyx-tube  more  or  less  ad- 
nate to  ovary  ;  lobes  imbricate  in  bud.  Stamens  definite,  as  many  as  petals,  or 
twice  that  number.  Anthers  basifixed,  opening  at  the  apex  with  two  pores  or 
short  slits,  connective  often  thick  and  appendiculate. — Memecylon  umbdlatutny 
Burm.,  Bedd.  FL  Sylv.  t.  206— Syn.  M.  tinctoriumy  Wight  lU.  t  93.] 

38.  Lythrariecey  p.  237.  Leaves  simple,  entire,  generally  opposite  ;  no  sti- 
pules. Oalyx  free,  gamoeepalous  ;  lobes  valvate  in  bud.  Stcunens  definite  or 
indefinite  ;  anthers  dehiscing  longitudinally.  Fruit  generally  a  2-many-celled 
capsule.    Seeds  numerous,  without  albumen. 

39.  SamydacecB,  p.  242  (CcuMria),  Leaves  alternate,  distichous,  simple, 
often  with  translucent  glands ;  stipules  small,  deciduous.  Flowers  inconspicu- 
ous, axillary,  fasciculate.  Ovary  free.  Capsule  1 -celled.  Seeds  numerous ; 
embryo  strsuicht,  in  a  fleshy  albumen. 

40.  Pcusimreae,  p.  244  (Carica),  Stem  simple,  with  few  branches,  tufts  of 
palininerVed  leaves  at  the  ends  of  branches.  Flowers  unisexuaL  Fruit  large, 
succulent    Seeds  numerous,  parietal ;  embryo  straight,  in  a  fleshy  albumen. 

[Datiicece,  Leaves  alternate,  without  stipules.  Flowers  dioicous,  petals 
often  wanting.  Calyx  3-9-lobed.  Ovary  inferior,  1-celled,  with  as  many  pla- 
centas and  styles  as  calyx-lobes.  SeecLs  parietal,  numerous,  minute. — Tetror 
mdes  mtdtfloraj  R.  Brown,  p.  245.] 

41.  Cactece,  p.  245.  Flat  and  articulate,  or  columnar,  succulent  steins  with 
minute  leaves.  Flowers  large,  bisexual ;  cal^x  adnate  to  ovary  ;  lobes  numer- 
ous. Stamens  indefinite  ;  moments  long,  filiform.  Fruit  fleshy,  with  numer- 
ous seeds. 

4S.  AraliaceiXy  p.  247.     Leaves  alternate,  simple  or  compound.     Flowers 
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regular,  umbellate^  or  capitate.    Calyx  adnate  to  ovary  ;  limb  short.     Petals 
caducous.    Seeds  few ;  embryo  minute  in  fleshy  albumen. 

43.  ComacecBf  p.  260.  Leaves  entire,  without  stipules.  Calyx  adnate  to 
ovary.  Fruit  a  b^ry  or  drupe,  1-  or  2-celled,  1-  or  S-seeded.  Albumen  fleshy; 
cotyledons  thin,  foliaceous. 

II.  Qamopetals.  Flowers  with  calyx  and  corolla,  the  latter  game- 
petalons. 

A.  Ovary  inferior. 

44.  CaprifoliaceoB,  p.  254.  Leaves  opposite,  simple  or  pinnate.  Fruit  a 
berry  or  drupe,  !•  or  many-seeded  ;  embryo  minute  in  copious  fleshy  albumen. 

45.  RubiacefB,  p.  260.  Leaves  opposite  or  whorled  ;  stipules  interpetiolar  or 
intrapetiolar.  Stamens  as  many  as  corolla-lobes,  alternating  with  them,  and 
inserted  in  the  tube.    Albumen  fleshy  or  homy. 

\C0mpa9ilcB,  Leaves  alternate  or  opposite.  Flowers  in  involucrate  Leads. 
Ciuyx-hmb  a  pappus  of  scales,  hairs,  or  bristles,  rarely  none.  Stamens  5  ;  an- 
thers connate  in  a  tube.  Ovary  1-celled,  with  one  erect  ovule.  Style  of  fer- 
tile flowers  2-lobed. —  Vemoma,  Blumea.] 

B.  Ovary  free  (except  McRsa  and  Styraeece). 

46.  Eficac€(Bi^,21^  {Andrcmitda,RJu)dodendron).  Leaves  alternate,  simple, 
without  stipules.  Anthers  2-celled,  opening  by  terminal  pores.  Capsule  5-18- 
celled,  with  numerous  minute  seeds. 

47.  MyrnnecBy  p.  282.  Leaves  alternate,  simple,  without  stipules.  Calyx 
free,  rarely  adhering  to  ovary.  Fruit  a  fleshy  or  dry  berry,  or  a  drupe,  1-  or 
few-seeded.     Seeds  albuminous. 

48.  Sapotaceasy  p.  288.  Milky  juice.  Heartwood  well  defined,  hard  and 
heavy.  Leaves  alternate,  entire,  usually  coriaceous,  without  stipules.  Flowers 
bisexual  Stameus  nimierous,  in  2-3  series,  or  as  many  as  corolla-lobes,  and 
opposite  to  them,  often  alternatiDg  with  staminodes.  Fruit  a  1-  or  few-seeded 
berry  ;  testa  hard,  shining. 

49.  EbenacecBf  p.  294.  Leaves  alternate,  rarely  subopnosite,  entire,  without 
stipules.  Flowers  usually  polygamous.  Fruit  a  few-seeaed  berry.  Albumen 
cartilaginous. 

50.  Styraeece,  p.  298  (Symplocoa),  Leaves  alternate,  simple,  without  stipules. 
Calyx  adnate  to  ovary.  Fruit  crowned  by  the  calyx-lobes,  1-seeded.  Embryo 
in  the  axis  of  a  fleshy  albumen. 

51.  Oleineas,  p.  301.  Leaves  opposite,  entire  or  pinnate ;  no  stipules.  Sta- 
mens 2.    Ovary  2-celled.    Seeds  few. 

52.  Salvadoraceo!,  p.  314.  Leaves  opposite,  entire,  with  minute  stipules. 
Flowers  small,  r^ular,  tetramerous.  St^eus  4,  alternating  with  corolla-lobes. 
Ovary  2-celled.    Fruit  a  1-seeded  berry. 

53.  Loganiacecey  p.  317  (Strychnos,  BvddleicCj,  Leaves  opposite,  connected 
by  interpetiolar  stipules  or  a  raised  line.  Flowers  regular,  4-5-merous.  Seeds 
numerous,  rarely  few,  albuminous. 

54.  Apocynea,  p.  319.  Juice  often  milky.  Leaves  opposite  or  whorled. 
Flowers  regular,  bisexual,  pentamerous,  pentandrous.  Calyx  divided  to  the 
base.  Corolla-lobes  contorted  in  bud,  throat  hairy  inside,  or  closed  with  scales. 
Anthers  free.  Ovary  of  2  distinct  carpels,  or  2-cclled,  rarely  1-celled.  Seeds 
numerous,  often  with  a  tuft  of  hairs. 

55.  Asclejnad^(^,  p.  329.  Juice  milky.  Leaves  opposite  entire,  without  sti- 
pules.   Flowers  regular,  pentamerous,  pentandrous.    Calyx  divided  to  the  base. 
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Anthen  connate  into  a  tube,  encloeing  the  style.    Ovary  of  2  distinct  caipela. 
Seeds  nnmerons,  with  a  toft  of  haiis. 

56.  Boraginece,  p.  335.  Leaves  alternate,  without  stipnles.  Inflorescence 
cymose  usoallv  unuateraL  ilowers  regolar,  4-6-merou8,  4-6-androQ8.  Calyx 
persiBtent ;  lobes  4-6,  valvate  in  bnd.  Ovary  2-  or  4-celled,  often  2-4-lobed. 
Seeds  solitanr  in  each  cell  or  lobe. 

57.  (km'vcivulaeece^  p.  341.  Climbers.  Leaves  alternate,  without  stipules. 
Flowers  large,  r^lar,  bisexual,  pentamerous,  pentandrous.  Calyx  of  5  dis- 
tinct sepals,  persistent,  often  enluged  in  fruit.  Ovary  2-  or  4-celled.  Seeds 
few. 

58.  JSokmftB,  p.  345.  Leaves  alternate,  without  stipules.  Flowers  refifular, 
bisexuid,  usually  pentamerous  and  pentandrous.    Calyx  usually  gEanosepidons. 

59.  Btgwyniacece^  p.  346.  Leaves  opposite,  usually  compound,  without  sti- 
pules. Flowers  bisexual,  pentamerous,  often  irregular.  Calyx  camosepalons. 
Stamens  2  or  4,  rarelv  5.  Ovary  2-celled.  Fruit  often  elonga^tea.  Seeds  nu- 
merous, often  wingeo,  without  albumen. 

60.  VerbtTiacemy  p.  353.  Leaves  opposite,  without  stipules.  Flowers  irrcff- 
ulax,  4-5-merou8.  Calyx  gamosepalous,  persistent,  often  enlarged  in  fruit 
Stamens  usually  4.    Ovary  2-  or  4-celled.    Seeds  few,  solitary  in  each  celL 

UL  Apetalft  or  Incoinpleto.  Flowers  with  a  single  perianth,  con- 
sisting of  distinct  or  connate  leaves  or  scales,  or  without  perianth  (calyx, 
and  corolla  only  in  Loranthaeecs  and  in  a  few  Euphorbiaceoua  genera). 

{_Nyctas^ne<B,  Nodes  tumid.  Leaves  usually  opposite,  unequal ;  no  stipules. 
Flowers  bisexual  or  (Pisonia)  dioicous.  Perianth  tubular,  campanulate  or  in- 
fundibuliform,  coloured,  base  persistent,  often  hardened,  enveloping  the  1- 
seeded  achene. — Pisonia  acaUata^  Linn. ;  Wight  Ic  t.  1763-64  ;  Bedd.  Fl. 
Sylv.  Man.  p.  175.    BougainvUUa  spectabtlis,  Willd.] 

[FhytdaccecB,  Leaves  alternate,  entire.  Flowers  usually  bisexual,  regular. 
Perianth  4-5-partite,  often  coloured,  imbricute  in  bud.  Ovary  a  whorl  of  1- 
celled  more  or  less  distinct  carpels  ;  fleshy  in  fruit  in  Phytolacca, — P,  acinoMf 
Roxb. ;  P,  cUoica,  L.,  p.  371.1 

61.  Polygonecey  p.  371  (ficuligonum^  Atraphoxis).  Leaver  alternate,  simple, 
with  sheathing  stipules.  Flowers  small.  Perianth  regular,  3-6-lobcd  or  of  3-6 
leaves.  Ovaipr  free.  Fruit  dry,  l-seeded,  compressed,  trigonous  or  tetragon- 
ous.     Seed  with  farinaceous  albumen. 

62.  LaurinetB,  p.  373.  Aromatic.  Leaves  alternate,  usually  entire  and  ever- 
green, without  stipules.  Perianth  regular,  deeply  6-clcft.  Stamens  normally 
12,  biseriate,  but  a  portion  of  the  stamens  generally  wanting.  Fruit  a  l-seeded 
berry  or  drupe.    Albumen  none ;  cotyledons  fleshy,  oily. 

[MyristicacecB.  Leaves  coriaceous,  alternate,  often  distichous,  entire,  jpenni- 
nerv^  without  stipules.  Flowers  inconspicuous,  dioicous.  Perianth  2-4- 
generaliy  3-lobed,  coriaceous,  tubular  or  campanulate  ;  lobes  valvate  in  bud. 
Stamens  3-18,  monadelphous ;  anthers  extrorse.  Capsule  fleshy,  2-valved. 
Seed  1,  enveloped  in  a  fleshy  laciniate,  often  aromatic,  ariL  Ejnbryo  minute, 
in  a  copious  aromatic  ruminated  albumen. — Myristica  moschata,  L.  (Nutmeg) ; 
M.  lawrifolia,  H.  f.  &  Th.  ;  Bedd.  Fl.  Sylv.  t.  267  ;  M,  corticosa,  H.  f.  &  Th. ; 
ib.  t.  271  ;  and  other  species  in  the  dense  evergreen  forests  of  Burma  and  the 
Western  Ghats.] 

63.  Hiym^acem,  p.  384.  Bark  tenacious.  Leaves  alternate  or  opposite,  en- 
tire, without  stipules.  Flowers  regular,  4-5-merous,  bisexual.  Penanth  gamo- 
phyllous.  Stamens  as  many  as,  or  twice  the  number  of,  perianth-lobes.  Ovule 
pendulous,  solitary.    Fruit  l-seeded. 
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04,  ElabCkip^0f^  p.  $97.  Learee  lepidoCe,  entznr,  aheraate,  wiihont  stipules. 
Omk;  ereei,  solitafy,  Fnnt  indehiaeeiit,  l-weded,  endoeed  within  the  saccn- 
\aA  yurmxumi  Uuk;  of  the  perumth. 

[rrfjUacem,  Leaves  luaallj  alternate,  eosiaeeoos,  peisstent ;  no  stipules. 
FlfAirffn  luraalljr  Visexual,  massed  together  in  heads,  spikes,  or  panicles,  with 
haimcilt  bfaets,  and  often  with  a  general  inTolncre.  Perianth  of  4,  more  or 
b^w  Cfftttiaity  cfmactfmB  learea.  Ovarr  free,  1-ceUed.  Seeds  without  albumen. 
^Jlduda  rrJ/usta,  WalL ;  Bedd.  FL  Sylv.  t.  301.] 

66,  Ix/ranthaceaSf  p.  391.  Parasitic  Leaves  coriaceous,  entire,  usuaUv  op- 
ponte,  r/ften  wanting.    Orarv  inferior,  with  a  solitary  erect  ovule. 

06.  HanlalaeeaRj  p.  398.  Leaves  alternate  or  opposite,  entire,  without  sti- 
pules. Flam&n  regular,  3-4-merous,  3-4-androius ;  stamens  opposite  to  lobes  of 
perianth.    Ovarj  inferior,  1 -celled.    Fruit  1-seeded.    Seed  albuminous. 

07.  fy^rticaceag,  p.  400.  Leaves  stipulate,  alternate,  rarely  opposite.  Flowers 
unisexual.  Perianth  generally  3-5-lobed.  Ovary  free,  1-  n^y  2-celled.  Fruit 
l-see^led,  many  often  united  in  one  syncarpium. 

08.  PlaUmetK^  p.  434.  Leaves  alternate,  palmatihd ;  stipules  caducous. 
Flowers  unisexual  without  perianth,  intermingled  with  scaly  bracteoles,  col- 
lecterl  in  globose  pendulous  heads. 

[CcumarinefB,  Branches  whorled,  articulate.  Leaves  reduced  to  many- 
toothed  sheaths  at  the  nodes.  Flowers  monoicous  or  dioicous.  Male  flowers 
in  catkins,  monandrous,  with  4  connate  bracts,  in  the  axils  of  sheaths.  Female 
flowers  in  bracteatc  heads,  without  perianth.  Fruit  a  globose  head  of  woody 
liracts  and  bracteoles,  each  pair  of  bracts  including  a  1 -seeded  caryopsis. — 
CoMuarina  equisetifolia,  Forst,  p.  435. 

09.  Kuphorbiacefn^y.  436.  Leaves  alternate  or  opposite,  usually  stipulate. 
Flowers  unisexuaL  Perianth  various,  sometimes  a  calyx  and  corolla,  or  want- 
ing. Ovary  free,  generally  3-celled.  Fruit  3-seedecC  often  3-lobed.  Seeds 
oily ;  cotyledouH  flat,  in  a  fleshy  albumen. 

70.  Beiulaceft:,  p.  457.  Leaves  alternate,  simple,  penniveined  ;  stipules  de- 
ciduous. Flowers  monoicous  in  drooping  catkins.  Ovary  free,  compressed, 
2-celled.     Fruit  1-seeded. 

71.  ScUicinecbt  p.  461.  Wood  soft  and  light  Leaves  alternate,  simple,  sti- 
pulate. Flowers  dioicous  in  lateral  catki^  Ovary  free,  1 -celled.  Seeds 
numerous,  minute,  enclosed  in  long  silky  hair. 

72.  Cupuli/erce,  p.  477.  Leaves  alternate,  simple  ;  stipules  deciduous. 
Flowers  monoicous.  Ovary  inferior,  generally  2-3-celled.  Albumen  none  ; 
cotyknlons  thick,  fleshy. 

73.  MyrirMcece,  v,  495.  Leaves  alternate,  often  aromatic,  without  stipules. 
Flowers  unisexual,  in  catkins  or  spikes.  Ovary  free.  •  Fruit  a  1 -seeded  nut, 
clothed  with  floshy  or  waxy  pericarp.    Albumen  none  ;  cotyledons  fleshjr. 

74.  Jttglande(Bf  p.  496.  Leaves  alternate,  pinnate,  often  aromatic,  vdthout 
stijmles.  Flowers  monoicous,  the  mole  in  catkins,  the  female  solitary.  Ovary 
inferior,  1 -celled.    Seed  1,  oily,  without  albumen. 


Second  Sub-Class.   GTMNOSPEBMiB. 

Tho  wood,  excepting  that  of  the  first  year,  which  encloses  the  pith, 
consists  of  wood-colls  and  medullary  rays,  and  has  usually  no  vessels. 
Flowers  unisexual,  without  calyx,  corolla,  or  perianth.  Ovules  (not  en- 
(dosod  in  an  ovary)  fertilised  by  direct  contact  with  the  pollen.  Em- 
bryo in  copious  albumen,  often  with  more  than  2  whorled  cotyledons. 
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75.  Gnetacea,  p.  500.  Stem  and  Imnches  articulate  at  the  nodes.  Leaves 
opposite,  or  reduced  to  a  short  bidentate  sheath.  Flowers  enclosed  by  sheath- 
ing bracts.  Anthers  2-8,  filaments  connate  into  a  fleshy  column.  Seeds  1  or  8, 
enclosed  in  the  persistent,  more  or  less  succulent  bracts.  Cotyledons  2,  fulia- 
ceous. 

76.  ConifertB,  p.  502.  Branches  often  whorled,  not  articulate.  Leaves  alter- 
nate, usuaUy  adcular,  often  tufted.  Male  flowers  in  deciduous  catkins,  with 
antheriferous  scales.  Seeds  at  the  base  of  carpellary  scales,  fleshy  or  more 
commonlv  woody,  forminjz  a  cone.    Cotyledons  2-15,  whorled. 

[Cf/eaaetE.  Stem  usually  unbranched'  with  a  terminal  crown  of  rigid  pinnate 
leaves,  and  marked  with  the  scars  of  fedlen  leaves.  Pith  large,  often  with 
scattered  vascular  bundles  ;  medullary  rays  broad.  Flowers  dioicous  in  erect 
terminal  or  axillary  cones.  Antheriferous  scales  laige,  bearing  on  their  under 
side  numerous  anther-cells.  Scales  of  female  cones  peltate  or  pinnatifid,  bear^ 
ing  the  ovules  on  their  edges.  Cotyledons  2,  unequal,  the  upper  part  remain- 
ing enclosed  in  the  farmaceous  albumen  of  the  germinatmg  seed. — Oj^eoi 
circincUiSf  Linn. ;  Bedd.  FL  Sylv.  Manual,  227.] 


Second  Clash.   MONOCOTTLEDONS. 

Vascular  bundles  scattered  in  the  ccUular  tissue  of  the  stem,  doeely 
packed  near  the  circomference  and  more  sparse  near  the  centre.  Pith, 
wood,  and  bark  not  distinct,  no  continuous  cambium  layer,  and  no  reg- 
ular increase  in  thickness  of  the  stem  by  the  formation  of  concentric 
layers  of  new  wood  and  bark.  Leaves  with  sheaths  or  broad-based  peti- 
oles, the  blade  usually  with  longitudinal  nerves,  with  or  without  cross 
veins,  but  without  irregularly  reticulate  venation.  Perianth,  where  pre- 
sent^ stamens,  and  usually  carpels,  in  threes,  or  multiples  of  throe.  Em- 
bryo generally  small,  usually  surrounded  by  copious  aJbumen ;  cotyledon 
1,  partly  remaining  enclosed  in  the  germinating  seed.  The  radicle  gives 
ofif  fibres  during  germination,  forming  a  fibrous  root. 

77.  PalmoBj  p.  541 .  Stem  solid,  usually  unbranched,  with  a  terminal  crown  of 
petiolate,  pinnately  or  palmately  divid(Mi,  leaves.  Calyx  3-fid.  Corolla  3- 
petalous.    Ovary  3-celled.    Albumen  homy,  cartilaginous,  or  oily. 

[Pandanea,  Stem  solid,  dividing  into  dichotomous  branches^  each  branch 
with  a  tuft  of  linear  sheathmg  leaves  in  spiral  rows.  Flowers  umsexuaL  with- 
out perianth,  sessile  in  loige  heads  or  spikes.  Ovary  1 -celled.  Aloumen 
fleshy  or  homy. — Pandanus  odoratisnmus^  Roxb. ;  P./urcatus,  Roxb.] 

78.  Gramineee,  p.  560.  Stems  above  cround  hollow,  jointed,  ofu^n  with  fas- 
cicled branches  at  nodes.  Leaves  simple,  entire,  usually  linear,  on  long  split 
sheaths.  Flowers  usually  bisexual,  in  the  axils  of  distichous  bracts  (glumes), 
with  inner,  usually  2-nerved  bracts  Cpaleas).  Perianth  incomplete,  of  2-3  mem- 
branous scales.  Seed  1,  pericarp  closely  adhering  to  testa.  Albumen  farina- 
ceous. 


XXX 


REMARKS  ON  THE  STRUCTURE  OF  WOOD. 


The  peculiar  structure  of  the  wood  of  Coniferous  trees,  Palms,  and  Bamboos, 
is  sufficiently  explained  at  pages  502,  541,  and  561.  In  this  place  it  is  intended 
to  draw  attention  to  the  character  of  the  main  classes  of  Dicotyledonous  woods, 
so  far  as  they  can  be  distinguished  under  the  lens  without  the  aid  of  a  micro- 
scope. The  classification  here  suggested  is  not  complete ;  it  only  applies  to 
the  trees  mentioned  under  each  cl£^  Orders  and  genera  with  anomalous  wood- 
structure,  and  climbers,  are  not  included.  The  object  of  these  remarks  is  to 
offer  a  few  practical  hints,  which  may  induce  Foresters  and  others,  who  have  to 
deal  with  Indian  timbers,  to  examine  the  structure  of  the  different  kinds. 

First  Class. — Pores  equal  in  size  and  uniformly  distributed,  sometiihes  a 
narrow  belt  with  few  pores  at  the  outer  edge  of  the  annual  ring,  or  a  narrow 
belt  with  more  numerous  pores  at  its  inner  edge. 

A.  Medullary  rays  narrow  or  fine,  generally  all  of  one  width. 

1.  Annual  rings  diaimcU^E'uonymvs  europceus,  Zizyjohus  vulgaris,  Acer 
campegtre,  A .  dasycarpum,  ^sculus,  Schleichera  trijugay  Udina  Wodiery  Pyrus, 
MetpUuSy  CratasanSy  Eriohoiryay  Careya  arhorea  (pores  scanty,  in  oval  groups 
of  3-6,  uniformly  distributed,  a  narrow  belt  of  darker  wood  at  each  ring), 
Punica  Granatumy  Corrmsy  Vibumuniy  Coffeoy  Diospyras  Lotus,  Ligustrum 
vulgar Cy  Cinnamomnm  C amphora  (pores  IWe,  in  radial  lines),  Elceagnusy 
BuruSy  Betvlay  Salix  {S»  tetraspenruiy  from  Burma,  however,  has  larger  and 
more  numerous  pores  in  the  spring  wood,  and  S,  cajyrea  has  a  similar  structure, 
but  less  marked)^  Populus,  Juglans  regia. 

2.  Annual  rings  more  or  less  indistinct. — The  division  between  this  and  the 
first  group  is  imcertain,  for  the  wood  of  the  same  kind  often  has  the  annual 
rings  distinct  when  grown  in  dry  places  or  at  high  elevations,  while  under  other 
circumstances  ^the  zones  of  annual  growth  cannqt  be  distinguished.  Bombax' 
rnalabaricum  (pores  lar^e,  numerous),  Capparis  aphyUa,  Shorea  robustOy  Mdia 
Azedarachy  Mangifera  indtcay  Terminalva  tomentosay  Co7U>carpus  acuminatay 
Eugenia  Jambos,  Lagerstrcsmia  parviflora  (pores  large,  humerous  whitish 
wavy  concentric  bands,  not  annual  rings),  Nauclea  cordifdliay  N,  parvi/olia 
(pores  fine,  in  radial  lines  between  medullary  rays),  Olea  eitropcea. 

B.  Medullary  rays  of  two  classes^  broad  and  narrow,  the  broad  rays  very 
marked. 

1.  Annual  rings  distinct. — DUUnia  indica,  Acer  pseudaplaianusy  NegundOy 
Staphylea  pinnatay  Platanus  orientalisy  Alnus  nepalensiSy  A.  gluiinosay  Fagus 
sylvatica,  Carfnnus  orientalisy  and  Betulus, 

2.  Annual  rings  more  or  less  indistinct. — To  this  section  probably  belong 
several  species  of  DUlenia  and  Carallia  integerrima. 
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Second  Class. — Pores  nearly  equal  in  size,  but  not  uniformly  distributed, 
crowded  in  the  spring  wood  and  scanty  in  the  autumn  wood,  annual  rinffs 
always  distinct.  Tamarix  (medullary  rays  l)road),  Rhamnus  catharttcits,H, 
Frangvla,  B.  AlcUemtu  (pores  in  wedge-shaped  branching  tails  in  most  species 
of  Rhamnwf),  Prunus  (medullary  rays  fine  or  moderately  broail,  broad  in  P. 
M<thciUh\  Terminalia  chebnla  (a  narrow  belt  of  autumn  wood  without  pores), 
Hippaphae  rhamnoides,  Alnus  tncana. 

Third  Class. — Pores  xmequal  in  size,  large  and  numerous  in  the  spring 
wood,  smaller  and  scanty  in  tne  autumn  wood  ;  annual  rincs  always  distinct 

A.  Medullary  rays  narrow  or  fine,  generally  all  of  one  width.  Cedrela  Toana 
(annual  rings  marked  by  a  single  line  of  lar^r  pores  J,  Rhus  Cotinus,  Fraxinus^ 
Tedona  grandis,  Morus  alba,  Cdtis  auHralis  (medullary  rays  short,  moderately 
broad,  but  uniform),  Vlmua  montana,  U.  campeslris  (the  smaller  pores  of  the 
autumn  wood  in  narrow  wavy  bands),  U.  efftua,  Browuonetia  papi^rifera,  Cas- 
tanea  vescn. 

B.  Medullary  rays  of  two  classes,  broad  and  narrow,  the  broad  rays  very 
marked. — AUanthus  glandulosa,  Quercus  pedunctdata,  Q,  sessiii flora,  Q.  Cenrts 
(the  smaller  pores  of  the  autumn  wood  generally  arrang^  in  irregular  tails). 

Quereus  Svber  .md  Q,  Ilex  have  a  ]>eculiar  structure,  fully  described  in 
Mathieu's  FL  For.  256  and  263.  The  pores  are  arranged  in  wavy  radial  lines  or 
tails ;  in  Q,  Ilex  they  are  fine  and  not  crowded  in  a  belt  of  sprmg  wood,  in  Q, 
Suber  they  arc  large  and  more  numerous  at  the  inner  edge  of  each  annual  ring, 
without,  however,  forming  a  porous  belt  Q.  serrata  has  broad  medullary  rays 
and  middle-sized  pores,  and  Q.  semecarpifolta  has  fine  and  numerous  medullary 
rays.   The  wood  of  the  other  Indian  OaJks  has  not  yet  been  sufiiciently  examined. 

The  wood  of  the  Indian  Leguminous  trees  merits  special  study.    It  is  often 
marked  by  wavy  concentric  bands  of  lighter-coloured  tissue,  which  must  not 
be  confused  with  annual  rin^.    AlbizzUi  odonUissima,  LMek,  procera  and 
stipulata,  have  large  pores  uniformly  distributed,  the  pores  often  m  groups  of 
2  or  3,  and  always  enclosed  in  a  patch  of  more  open  tissue,  consisting  of  wood- 
cells  different  from  the  mass  of  tne  wood.    These  patches  are  arranged  in  more 
or  less  concentric  lines,  having  the  appearance  of  wavy  bands.    The  medullary 
lays  are  fine  and  numerous,  and  the  annual  rings  are  generally  distinct    The 
structure  of  Balbergia  Sissoo,  Ccusia  Fistula,Xylta  doMbri/ormis,  Tamarindus 
indica,  and  Acacia  Catechu,  is  similar,  but  the  wood  of  the  two  last-named  trees 
bas  no  distinct  annual  rings.    In  Acacia  arabica  the  pores  are  often  close  to- 
gether in  the  inner  part  of  each  annual  ring,  and  scanty  in  the  outer  belt. 
l^terocarpus  tndicus  (Pad&uk)  has  large  scanty  pores,  more  numerous  and  larger 
in  the  spring  wood,  the  pores  of  the  autunm  wood  joined  by  white  wavy  concen- 
tric lines ;  medullary  rays  numerous,  very  fine.   Sophora  japonica,  Robinia  Psett- 
dacacia  and  GlediUchia  triacanthos,  have  a  porous  belt  of  spring  wood,  the 
autumn  wood  being  firmer,  with  few  {)ores.    Another  group  is  marked  by  having 
the  pores  arranged  in  wavy,  concentric,  or  oblique  lines.     Cytitua  Laoumum, 
C.  mpintis,  and  Cerds  Siliquastrum,  a  small  tree  with  cordate  leaves  and  pink 
flowers  of  the  Mediterranean  region  (cultivated  at  Kabul  as  Arghawan,  J.  L. 
Stewart),  have  a  belt  of  larger  pores  in  the  spring  wood,  while  those  of  the 
autumn  wood  are  arranged  in  concentric  and  oblique  wavy  lines  and  patches. 
Ultx  europastu,  the  common  Furze,  has  all  pores  in  obli(|ue  belts,  forming  a  net- 
work of  rhomboid  meshes.     Tamarindus  indica  has  a  similar  structure,  but  no 
distinctly  marked  annual  rings. 


FOREST    FLORA 
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NOETH-WEST  AND  CENTRAL  INDIA. 


Order  I.  DILLENIACEJE. 

^^^  or  shnilMJ,  rarely  herbs,  not  aromatic,  with  simple  alternate  leaves 
*^^  dilated  petioles,  or  more  rarely  with  deciduous  stipules.  Sepals  5, 
Patent,  imbricate.  Petals  hypogynous,  5  or  4,  imbricate,  deciduous. 
^^^mens  hypogynous,  numerous,  in  many  series.     Anthers  dehiscing  lon- 

^tndinaiiy  or  by  terminal  pores.     Carpels  one  or  more,  free,  or  cohering 

^ith  the  axis.    Seeds  solitary,  few,  or  many,  albuminous ;  albumen  fleshy ; 

^^Itjq  minute.     In  most  genera,  but  not  in  DUlenia^  the  seeds  are  aril- 

^te.-^Gen.  PL  i.  10 ;  Royle  HL  58 ;  Wight  IlL  i  6. 

1.  DILLENIA,  Linn. 

Trees  with  laige  penniveined  leaves,  lateral  nerves  prominent ;  leaves 
S^neially  approximate  at  the  end  of  branches,  leaving  large  scars  when 
^«y  ML  Flowers  large,  bisexual,  solitary  or  fasciclwi,  yellow  or  white. 
^^tals  5.  Anthers  linear,  bursting  at  the  top  by  small  slits  or  porea 
9^1s  5  to  20,  cohering  in  the  axis ;  styles  as  many  as  ovaries,  spread- 
%   Fruit  globose,  enclosed  in  the  thickened  calyx. 

Flowers  white  ;  seeds  pilose 1.  2>.  indica. 

Flowers  yellow  ;  seeds  glabrpns. 

Flowers  fascicled ;  leaves  oblong-lanceolate    .        .  %  D,  pentagyna. 

Flowers  solitary ;  leaves  obovate   .  .        .  8.  2).  aurea. 

I  D.  indica,  Linn.;  Wight  Ic.  i  823;  Bedd.  FL  Sylv.  t.  103; 
Hoot  FL  Ind.  i  36.— Syn.  D,  speciom,  Thunb. ;  Roxb.  Fl.  Ind.  ii.  650 ; 
^.  &  A.  Prodr.  5.  Vem.  Chalta,  Beng. ;  Mota  Karmal,  Mahr. ;  Tha- 
kibeHy  Burm. 

Leaves  oblong-lanceolate,  8-10  in.  long,  deeply  and  sharply  serrate,  with 
numerous  parallel  stout  ribs  ending  in  the  points  of  the  serratures,  coria- 
^U8,  hard  when  old.  Petioles  1-1^  in.  long,  chaimelled  and  sheathing, 
lowers  with  the  leaves,  solitary,  large,  sometimes  9  in.  across,  odorous, 
^^pala  concave,  thick  and  fleshy,  edge  thin  and  membranous.  Petals 
obkmff,  waved,  white.     Outer  stamens  erect,  inner  longer,  recurved. 


2  I.  DILLEXUCR*.  [Dtllenia, 

Ovaries  20.     Fruit  large,  3  to  4  in.  diam.,  bard  outside,  fleshy  inside, 
with  numerous  reniform  seeds  embedded  in  a  pellucid,  glutinous  pulp. 

Wild  along  the  base  of  the  Himalaya  from  Nepal  to  Assam,  in  Bengal,  South 
India,  Ceylon,  Burma,  and  the  Malayan  Peninsula ;  cultivated  in  most  parts 
of  India.    Evergreen  ;  fl.  June,  July  ;  fruit  ripens  Feb. 

A  middle-siz^  tree,  with  a  short  erect  bulky  trunk,  branches  spreading 
into  a  broad  rounded  shady  head.  Bark  of  the  trunk  and  larger  branches 
about  i  inch  thick,  coarse  and  brittle,  internally  reddish  brown,  outer  surface 
grey,  shining,  rugose,  with  many  small  cracks  and  exfoliating  scales. 

Sapwood  white  ;  heartwood  light  brown  or  pinkish  white,  close-  and  smooth- 
grained,  with  numerous  medullary  rays  close  together,  as  many  as  16  to  20  on 
the  quarter-inch,  and  large  distinct  annual  rings.  Weight  of  cub.  ft  41-45 
lb.  Made  into  gunstocks  and  helves,  and  in  some  places  used  in  the  construc- 
tion of  houses  and  ships.  The  rough  old  leaves,  Hkc  those  of  other  species  of 
D.,  are  employed  to  polish  ivory  and  horn ;  the  fleshy  leaves  of  the  calyx,  which 
surround  the  ripe  fruit,  have  an  agreeable  acid  taste,  and  are  eaten  raw  or 
cooked  in  curries,  or  made  into  sherbet.    A  palatable  jelly  is  made  from  them. 

2.  D.  pentagsma,  Roxb.  Cor.  PI.  t.  20 ;  W.  &  A.  Prodr.  5 ;  Bedd.  FL 
Sylv.  t.  104;  Hook.  Fl.  Ind.  i.  38. — Syn.  D,  augusta  and  D.  pUosa^ 
Roxb.  Fl.  Ind.  ii.  652.  Colhertia  coromandelianaf  D.C.  Vem.  Aggai, 
Oudh  ;  Kallaif  C.P. ;  Zimbyun,  Burm. 

Leaves  oblong-lanceolate,  decurrent  into  short  sheathing  petioles,  very 
large,  1-2  ft.  long,  longer  on  shoots  and  young  trees,  denticulate,  with 
numerous  parallel  ribs,  silky-downy  when  young,  smooth  and  shining 
when  old.  Flowers  before  the  leaves,  sweet-scented,  on  slender  pedicels, 
in  loose  fascicles  on  tuberosities  along  2-  or  3-year  old  branches,  about  1 
inch  across  or  less.  Sepals  ovate-obtuse.  Petals  oblong,  yellow.  Outer 
stamens  erect,  inner  longer  spreading.  Ovaries  5.  Fruit  pendulous,  size 
of  a  gooseberry,  the  fleshy  leaves  of  the  calyx  enclosing  5  small  capsules, 
which  contain  a  soft  transparent  gluten.     Seeds  few. 

Alonff  base  of  Himalaya  from  Oudh  to  Assam.  In  Bengal,  Central  India, 
South  India,  and  Burma.  Sal  forests  of  Oudh,  and  the  Central  Provinces  on 
low  flat  ground,  not  on  the  hills.  Sheds  its  leaves  in  March  and  April,  comes 
into  flower  soon  afterwards.     Fruit  ripens  in  May. 

A  moderate-sized  tree  in  North  and  Central  India,  with  an  erect  trunk  4-5 
ft.  girth,  and  straggling  long  ascending  branches,  with  drooping  ends.  A 
stately  tree  in  the  south.  Bark  of  smaller  branches  grey,  shining,  subrugose,  of 
the  trunk  about  ^  inch  thick,  compact,  brittle,  internally  red,  externally 
grey  or  pale  brown,  smooth,  but  with  shallow  depressions  of  irregular  shape, 
caused  by  the  exfoliation  of  the  outer  layers. 

Wood  hard^  fibrous,  porous,  tough  and  strong,  heavy  and  durable.  Not  easy 
to  work,  apt  to  warp  and  crack.  Weight  45-48  lb.  Used  for  construction 
and  shipbuilding,  for  rice-mills  ;  the  leaves  are  laid  under  grass  thatch,  and 
are  used  as  plates.  Flower-buds  and  young  fruit  have  a  pleasant  acid  flavour,  are 
eaten,  raw  or  cooked,  in  Oudh  and  Central  Provinces  ;  the  ripe  fruit  also  eaten. 

3.  D.  aurea,  Smith  ;  Hook.  Fl.  Ind.  i.  37.— Syn.  D,  omata,  WalL  PL 
As.  Rar.  t.  23.     Vern.  Chamaggai,  Oudh;  Dheugr^  Nepal;  Byilben,  Burm. 

Leaves  on  deep  -  channelled  sheathing  petioles,  oblong  or  obovate, 
9-15  in.  long,  remotely  crenulate,  the  ends  of  the  parallel  side-ribs  promi- 
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nent ;  'when  young,  softly  hairy  or  mfous  silky  on  hoth  sides  ;  when  old, 
glabrous  above  and  pubescent  beneath.  Flowers  before  the  leaves,  soli- 
tary, at  the  end  of  short  lateral  branchlets,  with  ovate  bracts  at  base  of 
peduncle,  2-3  in.  across.  Sepals  oblong,  obtuse,  concave,  fleshy,  with 
thin  ciliated  margins,  at  last  reflexed,  with  long  silky  hairs  on  the  back. 
Petals  yellow,  obovate  from  a  narrow  base.  Stamens  numerous,  the  inner 
longer  spreading  or  recurved.  Ovaries  6-12.  Fruit  on  thick  pilose  pe- 
duncle, enclosed  by  fleshy  calyx,  size  of  a  small  apple.  Seeds  several, 
glabrous  in  a  viscid  pulp. 

Northern  Oadh  forests;  Burma.  Sheds  its  leaves  in  February;  the  new 
foliage  begins  to  show  in  April,  generally  after  the  Dumeroos  fine  golden 
flowers. 

A  small  tree  in  Ondh,  rarely  over  2  ft  girth,  and  20  ft.  high  ;  in  Banna  a 
large  handsome  tree.  Bark  of  trunk  about  \  inch  thick,  reddish,  compact,  in- 
ternally fiscid,  externally  whitish,  ashy,  or  brown,  qvcui  teeselated  by  lonsi- 
tadinal  and  transverse  cracks  into  subquadrangalar  so&les.  which  eventoally 
exfoliate.     Heart-  and  sap-wood  not  distinct,  close  and  hard.     Weight,  45  lb. 

Order  II.    MAGNOUACEJE. 

Trees  or  shrubs,  often  aromatic,  with  convolute  deciduous  stipules  and 
alternate  leaves.  Flowers  often  large,  trimerous.  Sepals  and  petcds  usuaUy 
similar,  in  2-7  whorls  of  3,  imbricate,  deciduous.  Stamens  numerous,  free, 
inserted  on  the  torus ;  anther-cells  adnate  to  connective.  Ovaries  numer- 
ous, often  spirally  arranged  on  the  elongated  torus.  Ovules  2  or  more 
on  the  ventral  suture.  Seeds  with  an  abundant  albumen,  and  minute 
embryo.— Gen.  Plant.  L  16 ;  Royle  lU.  58 ;  Wight  111.  i.  9. 

1.  MICHELIA,  Linn. 

Trees  with  shining  leaves ;  buds  enveloped  in  the  convolute  stipules. 
Flowers  bisexuaL  Sepals  and  petals  conform,  9  or  more,  in  3  or  more 
series.  Gynophore  stalked.  Filaments  flat  Anthers  introrsely  adnate. 
Carpels  numerous,  spirally  arranged  on  an  elongated  conical  torus,  each 
with  3  or  more  ovules.  Fruit  a  loose  spike  of  coriaceous,  2-valved,  1-12 
seeded  carpels ;  seeds  with  a  fleshy  outer  testa. 

1.  H  champaca,  Linn.— Tab.  L— Boxb.  FL  Ind.  ii.  656 ;  W.  &  A. 
Prodr.  6 ;  Hook.  FL  Ind.  L  42.— -Syn.  M.  aurantiaca,  WaXL  PI.  As.  Ear. 
t  147.  M.  Doltgopa,  Ham. ;  Wall.  Tent.  FL  Nep.  t.  3.  Sans.  Cham" 
pak€L     Yem.  Chamha,  Champa. 

Leaves  petiolate,  ovate-lanceolate,  acuminate,  8-10  in.  long,  strongly 
reticulated,  shining  and  glabrous  above,  pallid,  more  or  less  pubescent 
beneath  when  young,  glabrate  afterwards.  Flowers  axillary,  each  with 
a  deciduous,  coriaceous,  cinereous  bract.  Sepals  and  petals  15-20, 
the  outer  obovate,  the  inner  narrow-linear,  yellow  or  orange,  with  dark 
longitudinal  veins.  Capsules  sessile  on  an  elongated  stalk,  orbicidar  or 
brcMtdly  oval,  opening  on  the  back  in  two  thick  valves,  dark-coloured,  with 
large  white  round  specks.  Seeds  1-12,  oval,  compressed,  brown,  about 
the  size  of  a  small  pea. 
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Caltivated  in  the  outer  Himalaya  as  far  as  the  Ravi  (ap  to  3000  ft.,  at  AU 
morah  to  5400  ft.),  occasionally  in  Bandelkhand  and  the  C.P. ;  on  Mt  Aboo, 
commonly  in  Bengal  and  South  India  (3000-5(KX)  ft.)  Evergreen.  Flowers  ap- 
pear at  various  seasons,  chiefly  about  May  ;  seeds  ripen  in  Nov.  and  Dec 

A  handsome  tree,  in  favourable  localities  from  60  to  100  ft  high,  with  a 
straight  trunk  7  to  9  ft.  in  girth,  branches  ascending  and  spreading,  forming  a 
close,  shady,  oval  head.  Bark  of  younger  branchlets  with  callous  whitish  points 
on  a  yellowish  ground,  of  the  trunk  and  older  branches  about  ^  inch  thick, 
inside  greyish  or  reddish  brown,  outside  light  cinereous.  Sapwood  whitish, 
heartwood  glossy,  olive  or  dark  brown,  often  beautifully  mottled,  coarse-grained, 
brittle,  with  numerous  fine  medullary  rays,  more  than  30  in  the  quarter-inch, 
and  distinct  annual  rings  ;  prized  for  furniture,  polishes  well ;  used  in  Kamaou 
and  Nepal  for  housebuilding,  in  the  Penins.  for  carriaffe-work,  verandah  posts, 
and  made  into  drums.  Planted  at  Hindoo  shrines  ;  flowers  prized  on  account 
of  their  sweet  scent. 

Order  III.   ANONAGEiE. 

Trees  or  shrubs,  with  alternate,  simple,  entire,  exstipulate  leaves. 
Flowers  bisexual,  rarely  unisexual.  Sepals  3,  free  or  connate,  usually 
valvate.  Petals  6,  hypogynous,  biseriate,  usually  valvate  in  the  following 
genera,  the  3  inner  sometimes  wanting ;  deciduous.  Stamens  numerous ; 
filaments  short  or  none;  anthers  adnate,  2-celled,  commonly  extrorse. 
Ovaries  usually  numerous,  l>celled  ;  style  short  or  stigma  sessile.  Fruit 
of  one  or  more  1-  or  many-seeded  carpels,  dry  or  succulent,  often  stalked, 
rarely  united  into  a  fleshy  fruit  (Anona).  Seeds  large,  with  a  ruminate 
albumen ;  embryo  small. — Gen.  Plant,  i.  20 ;  Royle  IlL  69 ;  Wight  lU. 
i.  15. 

Petals  not  conform  to  sepals. 

Ripe  carpels  distinct,  one-seeded 1.  Poltalthia. 

Ripe  carpels  confluent  into  a  succulent  many-seeded  fruit  2.  Anona. 
Outer  petals  conform  with  the  sepals  ;  carpels  1-  many-seeded. 

Inner  petals  flat ;  ovules  1-4 8.  Miliusa. 

Inner  petals  saccate  at  base  ;  ovules  numerous       ...  4.  Saccofralum. 

1.  POLYAIiTHIA,  Blume. 

Flowers  usually  bisexual.  Sepals  3,  short.  Petals  6,  longer  than, 
sepals.  Stamens  indefinite,  short,  cuneate,  closely  crowded  on  a  convex 
torus,  anther-cells  concealed  by  the  overlapping  connectives.  Ovaries 
numerous,  terminating  in  short  thick  styles ;  ovules  1-2.  Fruit  consist- 
ing of  one  or  numerous  one-seeded  carpels,  dry  or  fleshy,  on  long  stalks, 
inserted  on  the  pubescent  or  tomentose  torus. 

Glabrous  ;  leaves  lanceolate,  acuminate  ;  flowers  fascicled,  petals 
equal 1.  P.  Umgifolia, 

Pubescent ;  leaves  oblong,  obtuse  or  acute  ;  flowers  solitary;  petals 
unequal,  pubescent ;  stalks  twice  the  len^h  of  berries     .        .       2.  P.  auberosa. 

Pubescent ;  leaves  oblong-lanceolate,  acuminate  ;  flowers  solitary 
or  2-3 ;  petals  equal,  thick,  glabrous ;  stalks  more  than  twice 
the  length  of  berries 8.  P.  cenuoides, 

1.  P.  longifolia,  Benth.  &  H.  f . ;  Hook.  Fl.  Ind.  i.  62 ;  Bedd.  Fl. 


PolyalihiaJ]  UI.  ANONACKfi.  5 

Sylv.  t  38.— Syn.  Guatteria  langifolia.  Wall;  W.  &  A.  Prodr.  10; 
Wight  Ic.  t.  1.  Uvaria  loiigifolia,  Lam. ;  Roxb.  Fl.  Ind.  ii.  664.  Sans. 
Devaddru,     Vem.  Asok,  Asokan,  Debdari,  Devidari, 

A  laige  glabrous  tree ;  leaves  on  short  petioles,  long-acuminate,  undu- 
late, 5  to  8  in.  long,  pellucid-dotted,  glabrous,  shining.  Flowers  numer- 
ous, yellow  green,  on  long  slender  pedicels,  umbellate  on  short,  leafless, 
tuberculate  branchlets.  Sepals  broad-ovate.  Petals  equal,  linear-lanceo- 
late from  a  broad  base.  Carpels  ovoid,  |  in.  long,  on  stalks  about  \  in. 
long. 

Indigenous  in  Ceylon  ;  commonly  planted  in  avenues  aloDg  roads  in  Bengal 
and  South  India ;  occasionally  in  North-West  India,  as  far  as  Hushiarpur. 
A  tall,  handsome,  shady  tree,  with  a  fine  straight  trunk,  attaining  a  girtn  of 
6  ft.  and  a  height  of  60  ft.,  with  a  close  symmetrical  head.  Evergreen  ;  flowers 
between  February  and  May ;  the  seed  ripens  in  July  and  August  Wood 
whitish  yellow,  faiirly  close  and  even-grained.  The  cubic  foot  weighs  between 
30  and  40  lb. 

2.  P.  snberosa,  Benth.  &  Hook.  f. ;  Hook.  FL  Ind.  i.  65  ;  Bedd. 
Ic.  PL  Ind.  Or.  t.  56. — Syn.  Uvaria  suberomj  Roxb.;  Cor.  PL  t.  34 ;  Guat- 
teria suherosa,  Dun. ;  W.  &  A.  Prodr.  10.     Vem.  Bara  CJialiy  Beng. 

A  shrub  or  small  tree ;  leaves  bifarious,  nearly  sessile,  2-5  in.  long, 
oblong,  obtuse  or  acute,  glabrous,  pubescent  beneath  when  young. 
Flowers  pubescent,  small,  greenish  white,  on  long  slender  pedicels,  with  a 
linear  bract  below  the  middle,  mostly  solitary,  rarely  two,  on  short  woody 
tubercles.  Sepals  small,  triangular.  Petals  unequal,  the  three  outer 
ovate,  ^  in.  long,  2-3  times  the  length  of  sepals,  the  three  inner  oblong 
^  ia.  long.  Cai^eLs  dry,  numerous,  globular,  size  of  a  pea,  on  stalks  about 
twice  their  length. 

Ondh  forests  (not  common),  Bengal,  South  India.  Evergreen ;  flowers  through- 
oat  the  year,  but  chiefly  in  April  and  May  ;  the  seed  ripens  in  Feb.  and  March. 
A  large  shrub  or  small  tree.  Bark  of  trunk  and  branches  often  with  a  thick 
rough  cork  layer.  Wood  close,  hard,  tough,  and  durable,  weighs  about  40  lb. 
per  cubic  ft. 

3.  P.  cerasoides,  Benth.  &  Hook.  fil. ;  Hook.  Fl.  Ind.  i.  63  ;  Bedd. 
Fl.  Sylv.  t.  1. — Syn.  Uvaria  cerasoides,  Roxb.  Corom.  PL  t.  33 ;  Fl.  Ind. 
iL  666  ;  Guatteria  cerasoides,  Dun. ;  W.  &  A.  Prodr.  10.  Vem.  Room, 
Bombay. 

A  moderate-sized  or  large  tree.  Leaves  distichous,  short  -  petiolate, 
4-7  in.  long,  oblong-lanceolate,  acuminate,  glabrous  above,  pubescent 
beneath,  with  long  soft  hairs ;  main  lateral  nerves  6-8  pair,  prominent 
beneath,  with  shorter  intermediate  nerves.  Flowers  greenish  white, 
on  pedicels  ^-1  in.  long,  solitary,  or  2-3  on  short,  lateral,  woody 
branchlets,  occasionally  with  1  or  2  small  leaves.  Sepals  broad-ovate, 
acuminate,  pubescent.  Petals  lanceolate,  thick,  glabrous,  ^  in.  long.  Ber- 
ries numerous,  dark  red,  \  in.  diam.,  stalks  blender,  f  in.  long. 

South  India,  Western  Ghats,  Behar.  Flowers  Feb.  to  May.  Evergreen. 
Wood  prized  on  the  Western  Ghats,  where  the  Hoom  is  an  important  tree  of  the 
eveiigraen  forests  in  the  Sattara  district 
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2.  ANOTSA,  Linn. 

Flowers  bisexual  Sepals  3,  small,  valvate.  Petals  3  or  6.  Stamens 
indefinite,  crowded  round  a  hemispherical  torus,  top  of  connective  ovoid, 
overtopping  the  cells.  Carpels  united  into  a  large  fleshy  fruit,  with 
numerous  seeds  embedded  in  a  soft  pulp. 

1.  A.  squamosa,  Linn. ;  Hook.  Fl.  Ind.  i.  78 ;  Bot.  Mag.  t.  3095. 
— Custard-apple  {Sweet-sop  or  Sugar-apple  in  America).  Vem.  Ata^ 
Bengal ;  Sharif a^  behliy  North-West ;  Sita  pJial,  Bandelkhand. 

Leaves  petiolate,  oblong  or  oblong-lanceolate,  2-3  in.  long,  glaucous  be- 
neath, pellucid-dotted,  with  a  peculiar  heavy  smelL  Flowers  solitary  or 
in  pairs,  on  pedicels  as  long  as  the  flower,  inserted  on  short,  leafless,  ter- 
minal or  extraraxillary  branchlets.  Sepals  triangular,  acute,  united  at  base. 
Petals,  3  exterior  an  inch  long,  lanceolate,  triquetrous,  thick  and  fleshy ; 
3  interior  minute  or  wanting.  Fruit  large,  from  2  to  4  inches  across, 
yellowish  green,  embossed  with  prominent  oblong,  obtuse,  adnate  scales, 
filled  with  as  many  pulpy  cells  as  there  are  united  carpels,  some  abor- 
tive, the  rest  one-seeded,  all  radiating  from  the  central  conical  torus, 
from  which,  when  ripe,  the  pulp  readily  separates.  Seeds  oblong,  deep 
brownish  black,  with  a  pale  swelling  at  the  hilum. 

Indigenous  in  the  West  Indies,  but  completely  domesticated  over  a  great 
part  of  India  ;  cultivated  as  far  north  as  Gurdaspur  in  the  Panjab.  Ak:i08t 
wild  in  Central  ProviDces  and  Bandelkhand  (near  old  forts),  and  in  swamps 
near  Burmdeo  in  the  Kamaon  Bhabar. 

A  shrub  or  small  tree  with  an  erect  short  trunk.  Nearly  evergreen  in  tbe 
Panjab  ;  the  new  leaves  appear  about  March.  Flowers  in  tbe  hot  season  ;  the 
fruit  ripening  from  July  to  Oct.  Chiefly  valued  for  its  fruit ;  seeds  acrid, 
fatal  to  insects. 

Other  species  cultivated  in  India :  Anona  muricata,  L. ;  Sour-sop  ;  Anona 
reticulata,  L. ;  Bullodds-heari  or  Custard-apple  of  the  West  Indies. 

8.  MILIUSA,  Leschenault 

Flowers  bisexual  or  dioecious.  Sepals  3,  small.  Petals  6,  3  outer 
minute,  conform  to  the  sepals,  3  inner  much  larger ;  aestivation  valvate. 
Stamens  loosely  imbricated  on  a  cylindrical  torus ;  anthers  extrorse,  dis- 
tinct, attached  to  a  tliick  connective  which  scarcely  overtops  the  cells. 
Ovaries  numerous,  style  oblong ;  ovules  one  or  two,  rarely  more. 

1.  M.  velutina,  H.  f.  «fc  Th.— Tab.  II — Bedd.  FL  Sylv.  t.  37; 
Bedd.  Ic.  PL  Ind.  Or.  t.  87 ;  Hook.  FL  Ind.  L  87.— Syn.  Uvaria  viUosa, 
Koxb.  Fl.  Ind.  ii.  664.  Vern.  Gidar-rukh,  gwvya,  god-sal,  domsdl, 
N.W.P. ;  Bari  Kdri,  Kajrauta,  Kliarrei,  Oudh;  Kdri,  C.P. ;  Thabutgyi^ 
Bumi. 

Young  branches,  leaves,  and  flowers  densely  tomentose.  Leaves  on 
short  petioles,  ovate  or  oblong  with  cordate  base,  softly  tomentose  or  pu- 
bescent on  both  sides,  softly  ciliate,  3  to  6  inches  long.  Flowers  greenish 
yellow,  on  slender  pedicels  2-4  in.  long,  in  lax  3-  to  6-flowered  racemes  on 
peduncles  ^1  in.  long.  Sepals  and  3  outer  petals  small,  ovate  ;  3  inner 
petals  three  times  their  length,  broad-ovate,  outside  densely  tomentose, 
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inside  smooth,  dark  brown.     Fruit  consisting  of  a  number  of  black  dry 
berries,  ^  in.  long,  1-  or  2-seedcd,  on  short  stalks. 

Burma,  Bengal,  Oriaaa,  Northern  Circars,  Central  ProTincee,  Oadh.  Along 
the  base  of  the  Himalaya  to  the  Gauges,  ascending  to  1600  ft.  Decidaooa ; 
bare  of  foliage  for  great  part  of  the  hot  weather,  the  new  leaves  appearinff  in 
April.  Flowers  from  March  to  May ;  the  fruit  ripens  in  June  and  tluly, 
remaining  long  on  the  tree. 

A  middle-sized  tree,  with  an  erect  short  trank  to  4  ft.  girth  -,  in  Barma  a 
large  tree.  Bark  of  trunk  nearly  1  inch  thick,  rough  with  cracks,  and  teste- 
lat^  in  subquadrangular,  thick,  grey,  exfoliating  sc^es.  Heart-  and  sap-wood 
not  distinct,  salphur  yellow  when  fresh,  light  brown  when  old,  with  sninioff, 
hard,  medullary  rays.  The  seasoned  wood  weighs  from  40  to  G<)  lb.  per  cubic 
foot ;  easily  worked  and  durable,  but  liable  to  warp ;  used  for  small  beams, 
cart-poles,  yokes,  agricultural  implements,  spear-shafts,  and  oars. 

4.  SACCOPETAIaUM,  Bennett 

Trees.  Flowers  bisexual  Sepals  3,  small,  valvato.  Petals  6,  valvate 
in  2  series ;  the  3  outer  small,  conform  to  the  sepals  ;  the  inner  much 
larger,  saccate  at  the  base,  erect  or  conniving.  Stamens  loosely  imbricate 
round  a  sabglobose  torus ;  anthers  extrorse,  distinct,  adnate  to  a  thick  con- 
nective,  which  overtops  the  cells.     Ovaries  numerous,  ovides  6  or  more. 

1.  8.  tomentoenm,  H.  f.  &  Th. ;  Hook.  Fl.  Ind.  i.  88.— Syn.  Uvaria 
iomeniosa,  Roxb.  Cor.  PI.  t.  35 ;  Fl.  Ind.  ii.  667 ;  W.  &  A.  Prodr.  8. 
Vem.  Karriy  Oudh ;  Hoom^  Bombay. 

A  large  tree.  Young  shoots  clothed  with  soft  silky  tomentum.  Leaves 
elliptic  or  ovate-oblong,  6-12  in.  long,  on  short  petioles  barely  \  in.  long, 
pubescent  beneath,  nearly  glabrous  and  somewhat  rough  above.  Flowers 
greenish  yellow  with  a  broad  streak  of  brown,  in  leaf-opposed  or  subter- 
minal  2-4-flowered  cymes,  on  short  peduncles,  J- J  in.  long.  Pedicels 
slender,  2-3  in.  long.  Sepals  and  outer  petals  nearly  equal,  lanceolate, 
^  iiL  long,  inner  petals  ovate-oblong,  obtuse,  §  in.  long.  Flowers  and 
pedicels  clothed  with  soft  silky  down.  Carpels  purple,  tomentose,  3  or 
more,  globose,  1  in.  diam.,  3-4-seeded,  on  stalks  \'^  in.  long. 

Oudh  forests,  Nepal  Terai  adjoining  Oudh,  Gorackpur,  Behar,  Orissa.  Ever- 
green forests  of  the  Western  Ghats.  Leaves  are  shed  in  March,  turning 
orange  yellow  before  falling,  renewed  April,  flowers  with  the  young  leaves. 
Fruit  June. 

In  Oudh  attains  50  ft.  with  an  erect  short  trunk,  6-6  ft.  girth,  often  gnarled 
and  knotty  from  lopping.  Bark  1  in.  thick,  brown  or  black,  cracked  and  fur- 
rowed. Wood  yellow,  like  that  of  Naudea  cordt/olia  ;  cracks  in  seasoninff ; 
used  (in  Oadh)  for  huts  and  cattle-sheds  ;  reckoned  as  a  good  timber  on  the 
Western  Qhats,  where  it  is  called  by  the  same  name  as  Folyalthia  cercwndciy 
which,  however,  has  one-seeded  berries.    Leaves  used  as  cattle-fodder. 

S.  tongiflorumy  Hf  &  Th.  ;  Hook.  Fl.  Ind.  i.  88.  Eastern  Bengal.  Has 
solitary  flowers  on  short  pedicels  ^  in.  long,  and  long  pointed  petals  1|  in. 
long. 

Order  IY.    MENISPEBMACEJE. 

Climbing  or  twiningi  rarely  erect  shrubs.  Leaves  alternate,  entire  or 
lobed,  usuaDy  pidminerved,  exstipulate.    Flowers  small,  dioecious  or  poly- 
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gamous.  Sepals  commonly  6,  free,  the  outer  3  often  minute.  Petals 
commonly  6,  or  wanting.  Male  flowers  :  stamens  commonly  6,  opposite 
to  petals,  rarely  fewer  or  more  ;  anthers  2-4-celled,  frequently  extrorse  or 
dehiscing  laterally.  Female  flowers  :  carpels  free,  distinct,  3,  rarely  1 
or  more  than  3 ;  ovules  solitary.  Eipe  carpels  generally  drupaceous,  the 
seed  enclosed  in  the  woody  or  coriaceous  endocarp,  usuidly  curved  or  re- 
niform,  with  or  without  fdbumen,  the  radicle  pointing  towards  the  scar 
of  the  style,  which  is  often  near  the  base  of  the  fruit. — Gen.  PL  L  30; 
Koyle  HL  61 ;  Wight  HL  i.  19. 

Sepals  6;  anthers  sessile  on  a  stout  central  column ;  dmpes  snbglob- 
ose  on  a  stout  8-fid  gynophore;  style  near  the  base  ;  endocarp 

hard,  woody 1.  Anamibta. 

Sepals  6  ;  stamens  free  ;  ovaries  3-12. 
Drupes  with  scar  of  style  near  the  apex,  anthers  bilocular, 

dehiscing  longitudinally 2.  TiKOSFORA. 

Drupes  with  scar  of  style  near  the  base. 

Dry  fruit  circular,  compressed,  strongly  tubercled,  anthers 

l-lobed,  dehiscing  transversely 8.  CoccuLUB. 

Dry  fruit  obovate-oblong,  not  tubercled,  anthers  2-lobed, 

dehiscing  longitudinally 4.  Tiliaoora. 

Male  flower :  sepals  4,  petals  connate  into  a  4-lobed  cup;  stamens 
monadelphous ;  female  flowers  in  the  axils  of  large  leafy  bracts; 
drupes  with  scar  of  style  near  the  base ;  dry  fruit  circular, 
strongly  tubercled 5.  Cissampelos. 

1.  ANAMIBTA,  Colebrooke. 

1.  A.  Ooccnlas,  W.  &  A.  Prodr.  446. —  Syn.  Menispermum  Cocculus, 
Linn. ;  Roxb.  FL  Ind.  iiL  807.     Vem.  KakmdrL 

A  glabrous  climbing  shrub,  bark  corky.  Leaves  coriaceous,  cordate  or- 
ovate,  blade  4-8  in.  long,  petiole  2-6  in.  Flowers  greenish,  in  long  pen- 
dulous panicles.  Sepals  6,  with  two  small  adpressed  bracts ;  petals  none. 
Anthers  numerous,  2  -  celled,  on  the  top  of  a  thick  central  column. 
Carpels  3  on  a  stout  trifid  gynophore  ^  in.  long.  Drupes  subglobose,  }  in. 
diam.,  black,  glabrous.     Seed  globose,  enclosing  the  intruded  endocarp. 

South  India,  Eastern  Bengal,  Oudh  forests  (B.  Th.,  but  I  have  not  seen 
specimens).  The  Cocculus  berries  are  bitter,  used  in  India  to  intoxicate  and 
poison  fish,  and  in  England  to  adulterate  beer. 

2.  TINOSPOBA  Miers. 

1.  T.  cordifolia,  Miers ;  Hook.  FL  Ind.  L  97. — Syn.  Cocculus  cardi- 
folius,  DC;  W.&  A  Prodr.  12;  Wight  Ic.  t.  486,  486.  Menisper- 
mum  cordifolium,  Willd. ;  Roxb.  FL  Ind.  iii.  811.  Vem.  Baiindu,  Pb.; 
Gultoailj  Bombay. 

A  glabrous,  climbing,  succulent  shrub,  bark  corky.  Leaves  cordate, 
acute  or  acuminate,  blade  2-4  in.  diam.,  petiole  1^3  in.  Flowers 
small  yellow,  in  long  slender  racemes,  male  flowers  fascicled,  female 
flowers  usually  solitary.  Sepals  6.  Petals  6,  half  the  length  of  sepals, 
wedge-shaped.  Filaments  6,  thick,  clavate,  the  2  anther-cells  obliquely 
adnate  to  the  top.     Ovaries  3.    Drupes  1-3,  red,  succulent,  plane-convex, 
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size  of  a  small  cherry,  with  glutinous  pulp,  scar  of  style  near  the  top.     En- 
docarp  kidney-shaped,  albumen  ruminate. 

Common  in  hedges  in  most  parts  of  India.  Fi.  H.S.RS.  Long  filiform 
roots  from  the  branches.  Used  in  native  medicine.  Sold  in  the  bazaars  as 
Gilo,  Pb. ;  GtUOf  Bombay ;  Gvluncha,  Bengal. 

8.  COCCTJLUSy  DC. 

Male  flowers :  sepals  6,  biscriate  ;  petals  6,  shorter  than  sepals,  concave, 
embracing  the  stamens  ;  anthers  terminal,  subglobose.  Female  flowers  : 
sepals  and  petals  similar  to  those  of  male  flowers,  stamens  sterile  or  none, 
carpels  3.  Drupes  circular,  compressed,  generally  3,  scar  of  style  on  the 
inner  side  near  the  base,  endocarp  tuberculate,  horseshoe-shaped. 

A  small  tree  ;  leaves  lanceolate,  glabrous ;  flowers  in  long  aziUsry 

panicles 1.  (7.  laur\foliu$. 

A  climbiDg  shrub  ;  leaves-glabrste,  linear- oblong  or  trapezoid  ; 
flowers  axillary,  male  ensile  fascicled,  female  solitary  short- 
pediculate  -        .        .     2.  C  Leaba, 

A  chmbing  shrub  ;  leaves  villous,  ovate-oblong,  male  flowers  in 

short  panicles,  female  1-8  on  short  axillary  panicles      .        •    8.  (7.  vUlottu, 

1.  0.  lanrifolins,  DC. ;  Hook.  FL  Ind.  L  101. — Syn.  Menispermum 
lauri/olium,  Roxb.  Fl.  Ind.  iii.  815.  Vem.  Pa^-ura,  Pb. ;  Tilpara, 
kikra,  ddl  chlni,  N.W.P. 

Leaves  lanceolate,  3-5  in.  long,  short -petiolate,  entire,  3-nerved, 
coriaceous,  shining,  dark  green  when  young,  light  green  when  old,  paler 
beneath.  Flowers  numerous,  small,  in  long  branched  panicles,  axillary  or 
in  the  axils  of  fisdlen  leaves ;  axis  of  panicle  frequently  bearing  1  or  2 
leaves. 

Outer  Himalaya  from  the  Bavi  to  Nepal,  ascending  to  5000  ft.  An  erect 
shmb,  often  a  considerable  tree,  with  a  snort,  erect,  straight  trunk,  spreading 
branches,  and  fine  shining  bright-green  foliage. 

2.  0.  Leaba,  DC. ;  Hook.  FL  Ind.  i.  102.— Syn.  C.  glaher,  W.  &  A. 
Prodr.  13.     Vem.  Vallur,  illar,  billar,  Pb. 

A  climbing  shrub,  often  with  a  stem  3-4  ft.  girth ;  branchlets  pubescent. 
Leaves  glabrate  or  glabrous,  oblong  or  trapezoid,  entire  or  lobed,  J-1 J  in. 
long.  Male  flowers  on  short  pedicels,  in  axillary  panicles  ;  female  flowers 
solitary,  on  slender  axillary  peduncles  \  in.  long.     Drupe  ^  in.  diam. 

Dry  and  arid  reeions  of  India.  Panjab,  Sindb,  Dekkan,  Afghanistan,  Arabia. 
Dry  regions  of  Africa.    Fl.  throughout  the  year. 

3.  0.  villoBOS,  DC. ;  Hook.  Fl.  Ind.  i.  101.— Syn.  Menispermum  Mr- 
suium,  Linn.;  Eoxb.  FL  Ind.  i.  814.     Vem.  Kdrsdne,  Oudh. 

A  climbing  undershrub;  branchlets,  leaves,  and  inflorescence  villous  with 
greyish  tomentuuL  Leaves  ovate  or  ovate-oblong,  obtuse,  often  mucronate, 
1-3  in.  long.  Male  flowers  in  axillary  panicles,  1-H  in.  long,  often  with  1 
or  2  leaves.  Female  flowers  1-3  on  axillary  pedicels  \-\  in.  long.  Dmpes 
1-d,  dark  purple,  \  in.  diam. 


[CoeeuUa, 

jL'ht^  liaius  sid'jiw's'iulmsEiMi^'me'mtiZmm^  TW>fMeml  Africa. 
Ti^  itsT^  rL>c«£*x  JL  -wss-  'sin'-y;^  jzaa  &  itsbl  Seu^.   Boots  and  leaTes 
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~  •    ^^ 

A  ltr?5:  'lazier.  Trni  si^rr*.  rnsittt-.Tia.  pLS^ma.  cTMSe^  acmiiiiiate 
j*aT"*A.  1  jifi*  l-A  iz—  T»50:L*f  1  iz.  j:mi-  FL  ya^Ij:'*--  oackxss  or  polygam- 
*:■::*-  iz  lxlIjjt  a»?f=i*e-lii  zttr.  I'-'t-^  r-li  zl  jun^  vr;^  iKmncheB  1  in. 
j:i;L.  r»si=ir  -r.znz  :zjz  r-tzujf.  rr  ;-*  jli^  iL-v^acs.  Sepals  6,  in  two 
i»r!rt^*.  ii-t  eerier  zlz;!!  szLiZ-tr.  J'ttuZ*  f.  tt"ttv>  Siintcu  6,  OTaries 
S-Ii-  ktL«  siiirL  iTzitf*  vi-li-  r.-SLzc^sseL  :'>:T:ai.  ^  ia.  long,  stalked, 
fCjLr-^'jiir  z^tat  iztz  ruct.  *zjz*et:7  vt.  m2«ca»:i3&.  Seed  JMokgd,  albniueii 
C'-T.  rzrizufci^*:.     C:CTlrri:z-j  Iizejz-  ZfislT. 

^.•aci.  i^:refsa.  BeLr&L  *.>»&.  Cccs'aT,  C«T>at.     FL  ikmi  part  of  the  rear. 

cii  rififr  IEatcz.     Ilrteptie^  e!ir±L*:ccz^  I2ifr  ^aZJaiS  Ssrac-nvea  in  its  dense 

fouas^     T^  >rex  &xirte  rcaac^Bi  ai*  aaeA  ftr  thrtrhiag  and 


«r.>u&.  peua£  :;:<zz.&^&  iz.i-:  a  -i-l:r«»d  cz:^i.  S^aziiicfis  laonadelphoiiSy 
anl*ert  ZLziicji  izi-;  a  j«clia:c  iisc,  iezjiciz^  rrczsi  ihe  xsazgin.  Female 
f  vwtrs  r&5(E:i*:j&e:-  ^rcwi-e'i  iz  t^ie  axil?  rf  jct?  kiafr  beacts:  pengoniom  of 
I  w  i  IaVT»2  Kil-sB-  Cirpel  c-ne  yrizh  a  sicr:  tzi^i  or  tzidentate  style. 
I/r:pt  ^riirzlij.  f^xk-sear  inar  ihe  hise  ;  es^ixarp  bonedioesh^Kd,  com- 
prw>wji,  t^bercl^d  cz  lie  liark.     Se€*i  csrr^d. 

L  C.  Pireizic  Tir.r, ;  Ho:1l  F1  Ini.  i  li»S. — Stxl  C  conrofm/aeea, 
Wilid  :  W.  A:  A-  Pr>ir.  14:  F.:-xK  K.  Izi  iii  S4±.'  Tem.  ITo/on;  par- 

A  ^sihuhln;:  ^zi^ieisbTub.  with  a  shon  ss^jn.  throwing:  out  long  herbaceous 
Xwhihi'^  brajiicLf*,  g^iKirallT  cc'vered  with  gi^rv  tcicentmiL  Leaves  pel- 
VnX^f  }jr'jiA^jTzV:  OT  rtrnifonxL  Male  flowers  in  axillary  nsoally  blanched, 
ajjd  '://TrjL}y/yt  racemes,  with  few  small  bracts^  Female  flowers  on  elon- 
aptU:,  '/HDmllT  eimple  racemes,  with  numeTons.  bxoad,  alternate,  foliaceons 
h'^Mi,  and  several  1 -flowered  pedicels  in  their  axils. 

^'^mnufm  in  oMot  parts  of  India,  in  the  north-west,  along  the  foot  of  the 
II }<MJkYa.  as  i^x  w€st  as  the  Jhelom  river,  hot  not  in  the  arid  parts  of  the 
h'Mh}*}/ Mttd  i^iu^h,  FLMardi-Oct.  Leaves  and  root  used  medidnally.  A  plant 
'/f  v'sry  Wide  distribation.  Also  in  tropical  America,  where  it  yields  the 
ii/i/lix  l'ffrnr*K  *A  dmggirts,  and  in  tropical  Africa. 

71m;  flrtroct^re  of  the  wood  of  Menispennaoec  is  rsmarkaUe,  and  differs  in 
s^«raJ  r«sp«eU  from  the  wood  of  other  dicotyledons.  The  Tascolar  bandies 
<<  a  y^mu'^  braneh  ^whldi  in  most  dicotyledons  unite  and  form  eonoentric 
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rings  of  wood  and  liber)  generally  remain  distinct  in  Menispermacese,  and  are 
separated  bj  broad  radial  masses  of  cellular  tissue,  oorrespondinff  to  the  medul- 
lary rajs  of  ordinary  wood.  After  some  time  these  original  wood  fascicles  cease 
growing,  and  in  the  cortical  cellular  tissue  exterior  to  the  liber  originates  a 
second  circle  of  bundles,  similar  to  the  first  formed,  excepting  in  the  absence 
of  spiral  vessels.  After  these  bundles  have  attained  full  development,  they 
in  tarn  cease  to  gro^t  &nd  a  third  circle  forms  in  the  cellular  tissue  of  the 
bark,  and  so  on.  There  is  great  variety  in  the  wood  structure  of  the  genera  of 
this  family. 

Ordeb  V.   BESBESIDEiE. 

Usually  shrubby,  sometimes  climbing,  glabrous  plants.  Leaves  simple 
or  compound,  stipules  rare.  Sepals  and  petals  free,  hypogynous,  very 
caducous,  usually  tnmerous,  2-4-8eriate.  Stamens  hypogynous,  4-6  (rarely 
8),  opposite  the  petals,  anthers  adnate,  erect,  dehiscing  by  2  revolute  or 
ascending  valves  or  by  lateral  or  dorsal  slits.  Carpels  1-3,  rarely  more, 
oblong,  ovules  usually  indefinite.  Seeds  with  a  copious,  dense  albumen. 
—Gen.  PI.  i  40  ;  Royle  UL  62  ;  Wight  IlL  L  22. 

Erect  shrubs;  flowers  bisexual;  one  carpel  .1.  Bkbbxris. 

Climbing  shrubs ;  flowers  unisexual ;  carpels  8       .        .2.  Holboellia. 

1.  BEBBEBIS,  Linn. 

Spiny  shrubs  with  yellow  wood,  yellow  flowers  and  fasciculate  leaves, 
the  leaves  of  elongate  shoots  often  reduced  to  simple  or  3-7-forked  spines. 
Sepals  6,  with  2-3  adpressed  bracts,  imbricate  in  2  series.  Petals  6,  in 
2  series,  imbricate.  Stamens  6,  free,  anther-cells  opening  by  recurved 
valves.  Stigma  peltate,  sessile,  or  on  a  short  style.  Fruit  a  berry  with  few 
seeds.     Albumen  fleshy,  embryo  straight. 

Leaves  simple,  membranous  or  thinly  coriaceous,  not  lacunose, 

serrate,  serratures  equal,  cuspidate  ;  stigma  sessile  ,     1,  B,  vul^/aris. 

Leaves  simple,  obovate  or  obhmceolate,  coriaceous,  not  lacunose, 
entire,  or  with  lar^e  spinescent  serratures ;  flowers  on  com- 
pound racemes ;  stiffma  small,  on  a  short  style     .        .        ,     2.  B.  arutata. 

Leaves  simple,  narrow,  lanceolate  or  oblanceolate,  coriaceous,  not 
lacunose,  entire  or  spinose-dentate ;  flowers  pale,  small,  on 
corymbose  racemes ;  style  distinct 8.  ^.  Lyciwn, 

Leaves  simple,  obovate  or  orbicular,  coriaceous,  hard,  lacunose, 
reticulate,  entire ;  or  with  large,  distant,  spinescent  teeth  ; 
flowers  fasciculate  or  in  short  racemes  ;  style  distinct  .     i.  B.  aMatica. 

Leaves  imporipinnate,  leaflets  2-12  pair 5,  B,  neptUenns, 

1.  B.  vulgariB,  Linn. ;  Hook.  FL  Ind.  i.  109 ;  Hook.  Stud.  FL  13. 
— Barberry.     Vem.  zirishJc,  Pb. 

An  erect,  spinous  shrub.  Leaves  deciduous,  membranous,  or  thinly  co- 
riaceous, serrate  with  equal  spinulose  teeth,  generally  fasciculate  on  short 
lateral  branchlets,  in  the  axil  of  a  3-7-forked,  rarely  simple  spine,  on  a 
thick  broad  base.  The  leaves  vary  exceedingly  from  oblanceolate,  cun- 
eate,  or  obovate,  to  broadly  ovate.  Flowers  in  racemes,  elongated  or  shortly 
corymbose,  on  the  short  leaf-bearing  branchlets.  Berry  ovoid-oblong  or 
oTold,  red  or  black  when  ripe,  terminated  by  the  broad  sessile  stigma. 
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Western  Himalaya  8000-12,000  ft.,  eastward  as  far  as  Nepal,  Western  Tibet, 
Afghanistan,  and  Beluchistan,  Europe,  North  and  West  Asia.  FL  March, 
ApriL  The  pleasantly  acid  berries  of  this  and  some  of  the  following  species 
are  dried  and  imported  from  Afghanistan  under  the  name  of  zirishk-tursh  {sour 
currants). 

B,  Kunawarensis,  Royle  IlL  64,  may  belong  to  this  species. 

2.  B.  aristata,  DC;  Hook.  Fl.  Ind.  L  110.  — Syn.  B.  tinetaria, 
Leschenault ;  W.  &  A.  Prodr.  16 ;  Wight  IlL  t.  8.  Vem.  Chiiray  chotrOy 
totar,  N.W.P.  The  following  names  probably  apply  to  this  and  the  two 
following  species  in  the  Panjab  Him^daya :  SumlUy  mrdu,  kemcU,  kemluy 
kamla,  kaamal,  kammal,  tutruiriy  chttra. 

An  erect,  spinous  shrub.  Leaves  more  or  less  persistent,  coriaceous, 
obovate  or  oblanceolate,  entire,  or  with  few,  large,  distant,  spinescent 
teeth,  fasciculate  on  very  short  lateral  branchlets,  in  the  axil  of  a  trifid 
or  simple  spine  with  a  broad  base.  Flowers  in  compound  racemes, 
pedicels  often  fasciculate.  Berries  often  thickly  covered  with  glaucous 
bloom,  cylindrical,  tapering  into  a  short  stylo  terminated  by  a  small  sub- 
globose  stigma. 

Outer  Himalaya  6000-10,000  ft.,  from  the  Sutlej  to  Bhutan.  Mountains  ot 
South  India  and  Ceylon.  Fl.  May-April.  Hardy  in  England.  The  root  of 
this  and  the  two  following  species  {ddrhald,  ddrchob),  and  the  dried  extract 
(rasaut,  ru80t,  rasut),  are  used  in  native  medicine,  and  highly  prized  in 
ophthalmia.    The  wood  is  used  as  fuel. 

3.  B.  Lycinin,  Royle ;  Hook.  Fl.  Ind.  L  110.— Vem.  Kuskmul,  N.-W.P. 

A  rigid,  erect,  spinous  shrub;  bark  white.  Leaves  simple,  narrow,  lanceo- 
late or  oblanceolate,  coriaceous,  mucronate,  generally  entire,  bright  green 
above,  glaucous  beneath,  with  prominent,  lax,  reticidate  veins,  &sciculate 
on  short  tuberculate  branchlets  in  the  axils  of  trifid  spines  on  a  broad 
base.  Flowers  pale,  small,  on  elongate  racemes.  Berries  violet,  ovoid; 
stigma  capitate,  on  a  distinct  style. 

Outer  North- West  Himalaya  3000-9000  ft.,  from  Hazara  to  Garhwal.  FL 
April.    Chiefly  employed  in  Sirmore  and  Garhwal  for  making  rtuot  (Royle). 

4.  B.  asiatica,  Roxb.  R  Ind.  ii.  182 ;  Hook.  FL  Ind.  i.  110. 

A  stout,  erect,  spinous  shrub  ;  bark  pale.  Leaves  simple,  fasciculate,  on 
short  tuberculate  branchlets,  often  ^  in.  long  in  the  axils  of  short  trifid 
spines,  which  are  often  wanting ;  obovate  or  orbicular,  bard,  coriaceous, 
white  beneath,  with  strong  reticulate  venation,  lacunose  between  the 
veins,  subentire,  or  with  large,  distant,  spinescent  teeth.  Flowers  in  short 
corymbose  racemes.  Berries  large,  ovoid  or  often  subglobose,  red  or  black, 
glaucous  ;  stigma  capitate  on  a  distinct  style. 

Outer  Himalava  3000-7500  ft.,  Qarhwal,  Bhutan,  Afghanistan.  Parisnath 
in  Behar.    FL  March,  ApriL    The  berries  are  eaten. 

5.  B.  nepalensis,  Spreng. ;  Hook.  Fl.  Ind.  L  109. — Syn.  B.  Leschen- 
auUit,  WaU. ;  W.  &  A.  Prodr.  16  ;  Wight  Icones  t.  940;  Mahoitia 
Nepcdensisy  DC.    Vem.  Amudanday  chiror^  Pb. 
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An  eyeigreen  shrub  3-6  fL  high.  Leaves  coriaceous,  shining,  impari- 
pinnate,  from  6-18  inches  long.  Petiole  stiff,  articulate  at  the  insertion 
of  the  leaflets,  broad-sheathing  at  the  base,  with  2  subulate  stipules. 
Leaflets  2-12  pair,  ovate  or  lanceolate,  often  falcate,  spinous -serrate ; 
the  near  pair — the  base— often  smaller  and  suborbicular.  Upper  leaves 
reduced  to  sheathing  bracts.  Flowers  on  long  erect  racemes,  several  to- 
gether near  the  ends  of  branches.  Bracteoles  coriaceous,  oblong  or  broadly 
ovate.     Berry  oblong  or  globose,  dark  blue  or  purple. 

Outer  Himalayan  ran^^es,  6000-8000  ft,  from  the  Ravi  to  Bhutan,  Khasia 
hills,  Bnrma,  and  the  Nilgherries.  Bark  soft,  corky,  wood  j  el  low,  with  fine 
medullary  rays  and  b'ght-ooloured  blotches  between.    The  fruit  is  eaten. 

2.  nOLBOELLIA,  WaU. 

1.  H.  latifoUa,  Wall.  Tent.  FL  Nep.  t.  16.     Hook.  Fl.  Ind.  L  108. 

A  climbing  shrub ;  stem  with  corky  bark,  wholly  glabrous.  Leaves 
3-9-foliolate,  leaflets  3-6  in.  long,  petiolulate,  ovate-lanceolate  or  linear, 
acnminate.  Flowers  monoecious,  in  lateral  sessile  corymbs,  purplish 
green,  sweet-scented.  Sepals  6,  2-seriate,  the  outer  valvate.  Petals  6, 
minute.  Stamens  6.  Ovaries  3 ;  fruit  of  1-3  many-seeded  oblong  berrito 
2-3  in.  long. 

Himalaya,  Eamaon  to  Assam,  ascending  to  9000  ft  Khasia  hills.  Fl.  April, 
May.  ff.  anguttifoliay  Wall.,  ib.  t.  17,  is  a  variety  with  linear-lanceolate 
leaves. 

Ordeb  YI.  caffabideje. 

Herbs,  shrubs,  or  trees,  with  alternate  leaves.  Flowers,  with  rare  ex- 
oeptions,  bisexual  Sepals  4,  rarely  3  or  5,  free  or  connate.  Petals  gener- 
ally 4.  Stamens  almost  always  more  than  4,  often  indefinite,  hypogynous, 
inserted  at  the  base  of  a  long  or  short  gynophore  ;  anthers  2-celled,  versa- 
tile, generally  on  long  slender  filaments.  Ovary  often  stipitate,  style 
short  or  stigma  sessile.  Ovules  indefinite  on  2-6  parietal  placentas.  Fruit 
syncaipous,  either  more  or  less  fleshy,  or  a  dry,  mostly  elongated,  capsule. 
Seeds  in  most  cases  without  albumen ;  embryo  incurved ;  cotyledons  con- 
volute or  folded,  rarely  plane, — Gen.  Plant.  I  103  ;  Royle  111.  72 ;  Wight 
DLL  33. 

Spineseent  shrabs  or  small  trees ;  leaves  simple  ;  petals  not  clawed, 

imbricate  in  bud 1.  Cafparis. 

An  unarmed  tree ;  leaves  trifoliolate  ;  petals  long-clawed  ;  open  in 

bud 2.    CRATiBVA. 

1.  CAPPABIS,  Linn. 

Shrubs,  rarely  trees,  generally  with  stipular  thorns,  young  parts  often 
with  caducous  tomentum.  Leaves  simple.  Sepals  4,  usually  free.  Petals 
4)  sessile,  imbricate.  Stamens  indefinite  ;  filaments  slender,  filiform,  in- 
serted on  the  torus  at  the  base  of  the  long  gynophore.  Ovary  stipitate, 
geoerally  one-celled.  Fruit  stalked,  with  many  seeds  embedded  in  a  soft 
^  dry  pulp. 
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LeaTes  linear,  minute  ;  older  branches  leafless  ;  flowers  brownish 

red 1,0,  aphylla. 

Leaves  ovate  or  elliptic  ;  flowers  wnite  or  rose-coloured. 

Flowers  solitary,  large ;  fruit  1-3  in.  long        .        .        .        .  2.  C  apinoaa. 

Flowers  2-4,  supra-axillary,  lar^e  ;  fruit  1-1 J  in.  diam.  3.  (7.  horrida. 

Flowers  cor3rmbose,  small ;  fruit  \  in.  diam.  .  .  4.  C  sepiaria. 

1.  0.  aphylla,  Roth.— Tab.  Ill— W.  &  A.  Prodr.  27 ;  Hook.  Fl. 
Ind.  i  174. — Syn.  Sodada  decidnay  Forskal ;  Capparia  Sodada,  R  Br., 
Boissier  Fl.  Orient,  i.  419.  Vem.  KarU,  Kan,  Pb.  N.W.P.  ;  Kircd, 
Sindh ;  Sodada,  Arab. 

Glabrous.  Leaves  on  young  shoots  only,  caducous,  sessile,  linear-subul- 
ate, mucronate,  \  in.  long,  occasionally  spathulate,  varying  to  \  in.  long ; 
stipules  thorny,  nearly  straight,  brown.  Flowers  brownish  red  or  scarlet, 
corymbose,  corymbs  nearly  sessile.  Sepals  unequal;  the  anterior  outer  sepal 
larger  and  deeply  concave.  Petals  ovate,  longer  than  sepals,  scarlet 
Stamens  8-20 ;  filaments  long,  j&liform.  Ovary  on  slender  gynophore  as 
long  as  stamens ;  style  subulate.  Fruit  globose  or  ovoid,  ^-§  in.  diam. ; 
red  when  ripe ;  on  a  gynophore  1  in.  in  length. 

Common  in  dry  places  and  on  stony  hills  throughout  the  Panjab,  Sindh, 
and  Kajputana,  Bandelkhand,  the  Central  Provinces,  Quzerat^  the  Dekkan, 
and  occasionally  as  far  south  as  Tinuevelly.  Flourishes  in  the  driest  deserts 
of  North- West  India,  frequently  associated  with  Frosopis  spidgera  and  the 
Salvadoras,    Extends  westward  as  far  as  Arabia,  Egypt,  ana  Nubia. 

New  leaves  on  young  shoots  Nov.  to  March.  Fi.  Murch,  April,  sometimes 
as  late  as  June  ;  the  bushes  often  crowded  with  the  conspicuous  brilliant  scar- 
let blossoms. 

Generally  a  scrubby  bush,  but  under  favourable  circumstances  a  small  tree, 
rarely  20  ft  high,  wiUi  a  short,  erect  trunk,  often  4-5  ft.,  rarely  7-8  ft.  girth. 
Branches  numerous,  divaricating,  forming  a  depressed  subgloboee  crown  of 
dark-green  colour ;  branches  occasionally  flattened  into  homy  ribbons.  Roots 
immense,  spreading  deep  and  wide.  The  natural  reproduction  and  propaga- 
tion of  this  tree  snould  be  studied  ;  it  is  stated  that  it  has  never  been  raiKd 
by  hand  from  seed  or  cuttings.  Bark  of  trunk  ^  inch  thick,  dark  grey,  fur- 
rowed with  deep  irregular  longitudinal  and  diagonal  cracks. 

Wood  with  more  or  less  distinct  annual  rings,  whitish  or  light  yellow,  close- 
even-grained,  tough,  weighs  about  54  lb.  per  cubic  foot,  when  seasoned.  It  is 
bitter,  and  is  not  touched  by  white  ants.  Used  for  small  beams  and  rafters  in 
roofs  (in  Sindh  for  the  knees  of  boats),  for  oil-mills  and  agricultural  implements. 
As  fuel,  it  answers  well  for  brick -burning  ;  for  locomotives,  it  must  be  mixed 
with  other  wood.    Bums  off  quickly  with  much  flame,  and  leaves  much  ash. 

The  flower-buds  (jxm)  are  used  as  pickle  in  Sindh,  the  unripe  fruit  is  cooked 
and  eaten  ;  both  the  ripe  and  unripe  fruit  are  prepared  with  salt  and  pepper 
into  a  bitter-tasted  pickle  which  is  exported  into  Hindustan. 

2.  0.  spinosa,  Linn. ;  Hook.  Fl.  Ind.  i.  173;  Boissier  Fl.  Orient  L 
420. — Syn.  C.  obovata,  Royle;  Jacq.  Voy.  Bot.  t  21.  C,  Murrayana, 
Graham;  Wight  Ic.  t  379.  Caper  plant  Vern.  Kahbar,  Arab. ;  Kabarra, 
Afg. ;  Kdbra,  Tibet ;  Kaur,  kidri,  kakri,  kander,  taker,  her,  bar  art,  bauri, 
bassar,  Pb. ;  Kalvdri,  Sindh. 

Glabrous,  but  the  young  parts  frequently  covered  with  a  white  yellowish 
or  greenish,  soft,  and  caducous  tomentum  ;  armed  with  recurved  or 
nearly  straight  stipular  spines.     Leaves  petiolate,  broad -ovate  or  oho- 
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Tate,  retuse  or  entire,  mncronate,  thick,  glabrous  or  glabrate.  blowers 
large,  1-3  in.  across,  white,  solitary,  axillary,  on  a  pedicel  equal  to  or 
longer  than  the  lea£  Sepals  unequal,  ovate,  obtuse,  concave.  Petals 
obovate,  unguiculate,  undulate,  longer  than  calyx,  at  first  pure  white, 
then  pink  and  purplish-red  as  they  fade.  Stamens  numerous,  longer 
than  petals;  filaments  slender,  purple.  Ovary  on  a  slender  filiform 
gynophore  as  long  as  stamens ;  nectariferous  glands  at  the  base  of  gyno- 
phore.  Fruit  oblong,  1-3  in.  long,  on  a  strong  gynophore,  bent  down- 
wards when  ripe  ;  opening  irregularly  by  3-4  valves,  crimson  inside. 
Seeds  numerous,  reniform.  This  species  varies  exceedingly  in  the  size, 
shape,  pubescence,  and  consistence  of  the  leaves.  One  form  (var.  gcUeaia) 
is  found  in  Sindh,  with  glabrous,  often  glaucous,  fleshy  leaves  ;  the  anti- 
cous  sepal  very  saccate.  Another  (var.  leucophylla)  is  found  in  the  lower 
Himialayan  valleys,  floccose  all  over  with  white  pubescence. 

Paojab,  Sindh,  Gozerat,  Mabableshwar,  N.W.  Himalaya,  ascending  to  12,000 
ft.  in  the  inner  arid  valleys.  South  Europe,  North  Africa,  Western  Asia, 
lime  of  flowering  varies  according  to  locality  and  elevation.  In  the  Peshawur 
▼alley  and  the  trans-Indus  territory,  it  flowers  from  April  to  July,  the  fruit 
ripening  about  Nov.  ;  in  the  inner  Himalaya  flowers  from  June  to  Oct 

A  small  trailing  shrub  on  hot  dry  rocks  and  stony  hills,  with  long  gretn 
branches,  a  thick  woody  root,  penetrating  deep  into  the  clefts  of  the  rock. 
Strikingly  handsome  with  its  large  flowers,  long  purple  stamens,  and  the  long- 
stalked  ovary  protruding  from  among  them. 

The  flower-buds  pickled  are  the  capers  of  Europe,  and  might  be  prepared  in 
India.  The  fruit  is  pickled  and  eaten  in  Sindh  and  the  Panjab  salt  range.  The 
leaves  and  ripe  fruit  are  a  favourite  food  of  goats  and  sheep. 

3.  0.  horrlda,  Linn.  fiL ;  Wight  Ic.  t.  173;  Hook.  Fl.  Ind.  L  178; 
W.  &  A.  Prodr.  26. — Syn.  C.  zeylafiica,  Roxb.  FL  Ind.  ii  567.  Vem. 
flis,  kannla,  Pb. ;  karralwa,  Oudh. 

The  entire  plant  when  young  covered  with  a  dense  ferruginous,  cadu- 
cous pubescence.  Stipules  laterally  compressed,  thorny,  hooked.  Leaves 
from  elliptic-oblong  to  broadly  ovate,  mucronate.  Pedicels  supra-axillary, 
2  to  4  in  a  vertical  line,  the  uppermost  flower  opening  first ;  flowers  large, 
at  first  white,  later  rose-coloured.  Stamens  numerous,  filaments  long,  fili- 
form, purple.  Gynophore  as  long  as  stamens.  Fruit  1-1^  in.  diam.,  glo- 
bose or  obovate,  red  when  ripe,  on  a  thick  gynophore  1^  in.  long. 

Plains  and  lower  hills  in  most  parts  of  India,  from  the  Panjab  to  Ceylon  and 
Burma.     Blooms  from  January  or  February  to  April ;  flowers  often  so  nu- 
merous that  the  bush  looks  like  a  mass  of  white  and  rose  colour.    The  fruit 
ripens  after  June,  and  remains  on  the  plant  for  some  time. 
A  scrambling  shrub,  found  climbing  at  times  to  a  great  extent  over  the 

tallest  trees.     Wood  used  for  fuel ;  the  twigs,  shoots,  and  leaves  are  greedily 

eaten  by  elephants  and  goats.    In  the  Southern  Panjab  and  Sindh  the  fruit  is 

pickled. 

4.  0.  sepiaria,  Linn.  ;  Roxb.  Fl.  Ind.  ii.  568 ;  W.  &  A.  Prodr.  26  ; 
Hook,  Fl.  Ind.  L  177. — ^Vem.  Hiun  gama  (crooked  Carissa),  Panjab. 

Toong  parts  pubescent.    Stipules  thorny,  hooked.    Leaves  ovate  or  ellip- 
tic, occasionally  emarginate,  glabrate  above,  pubescent  beneath.    Flowers 
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small,  }  inch  across,  on  filiform  pedicels,  in  many-flowered  corymbs. 
Sepals  oval,  concave.  Petals  oblong,  white,  unequal  Stamens  mnch  longer 
than  petals.  Fruit  a  globose  berry  ^  in.  diam.  on  a  short  slender  carpo- 
phore, one-seeded,  black  when  ripe. 

Here  and  there  in  the  Panjab  and  the  North- West.  Common  in  the  Penin- 
sula, Burma,  Ceylon,  in  the  Andamans,  Timor,  and  the  Philippines.  A  middle- 
sized  shrub,  with  numerous  and  strong  branches,  makes  excellent  hedges  (My- 
sor,  Coimbator),  easily  raised  from  seed  or  from  cuttings.  Flowers  May; 
fruit  ripens  about  July. 

2.  GBATiBVA,  Linn. 

Trees ;  leaves  trifoliolate.  Sepals  and  petals  inserted  on  hemispherical 
disc.  Sepals  4.  Petals  4,  long-clawed,  open  in  bud.  Stamens  numerous, 
filaments  slender,  filiform,  free.  Ovary  on  a  long  gynophore,  with  2  pla- 
centas bearing  numerous  ovtdes.     Stigma  sessile. 

1.  0.  religiosa,  Forst. ;  Bedd.  Fl.  Sylv.  1. 116  ;  Hook.  FL  Ind.  i.  172. 
— Syn.  C,  RoxburgJiii,  R  Br. ;  W.  &  A.  Prodr.  23.  Capparis  trifoliata^  Roxb. 
Fl.  Ind.  ii.  571.  Sans.  VararuZy  varuna,  setti,  Vem.  Brama,  BUdst, 
bila,  bilidna,     (Kadatben,  Burm.) 

rA  moderate-sized  tree.  Leaves  trifoliolate,  clustered  towards  the  ends 
of  branches  on  common  petioles  4  in.  long,  leaflets  ovate-lanceolate,  acu- 
minate, on  articulate  petioles.  Flowers  large,  2  inches  across,  on  long  fili- 
form pedicels,  in  many-flowered  corymbs,  with  centripetal  expansion. 
Sepals  4,  ovate,  deciduous,  inserted  with  the  petals  on  the  broad-lobed  hemi- 
spherical disc.  Petals  4,  long-da  wed,  larger  than  sepals,  limb  roundish  ovate. 
Filaments  longer  than  petals,  inserted  above  the  disc  on  the  base  of  gyno- 
phore. Fruit  ovoid  or  globose,  about  the  size  of  an  apple,  on  a  strong  thick 
gynophore,  partially  bilocular,  owing  to  the  cohesion  of  the  placentas, 
with  many  reniform  seeds  ^  in.  long,  nestling  in  a  yellow  pulp.  Rind 
hard,  subligneous,  rough,  with  numerous  whitish  specks. 

Subhimalayan  tract,  extending  west  to  the  Ravi,  ascending  to  IKXK)  ft. 
Bandelkhand,  Rajputana,  South  India,  Assam,  Burma,  and  Ceylon.  Low 
and  shady  places,  particularly  near  banks  of  rivers.  Cultivated  throughout 
India,  in  the  north-west  to  the  Jhelum  river.  Fl.  April,  May,  when  the 
tree  has  a  striking  appearance,  with  its  larse,  cream-coloured  blossoms.  The 
old  leaves  at  times  remain  on  the  tree  till  the  flowers  appear,  but  usually  the 
tree  is  bare  for  some  time.  The  young  leaves  appear  with  and  after  the  flowers. 
Attains  30  to  40  ft.  and  a  girth  of  6  fb.  Bark  dark  grey,  even  and  smooth, 
with  long  horizontal  wrinkles.  Pith  large ;  wood  yellowish  white,  with  some- 
times a  pinkish  tinge,  even,  close-  and  smooth-grained.  It  is  easy  to  work, 
fairly  tough  and  durable,  and  not  heavy.  Used  for  drums,  models,  writing- 
boards,  combs,  boxes,  and  in  turnery.  In  the  Panjab  the  viscid  pulp  of  the 
fruit  is  said  to  be  mixed  with  mortar  as  a  cement,  and  is  also  used  as  a  mor^ 
dant  in  dyeing. 

Order  VIL    BIXINEJE. 

Trees  or  shrubs,  with  alternate  simple  leaves.  Stipules  minute  or  none. 
Flowers  regular,  uni-  or  bi-sexual.  Stamens  usually  hypogynous,  inde- 
finite, rarely  definite.  Anthers  2-celled,  bursting  by  slits  or  pores.  Torus 
often  glandular,  or  expanded  into  a  disc.     Ovary  syncarpous,  free,  gener- 
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ally  one-celled.  Ovules  parietal,  generally  nnmerous.  Seeds  with  fleshy 
albumen ;  embryo  azile,  with  broad  foliaceoos  cotyledons. — Qen.  PL  i. 
122 ;  Eoyle  IlL  73  ;  Wight  IlL  i.  36,  38. 

Flowers  biBexaal ;  petals  laige. 

Seeds  coyeied  with  cotton  ;  leaves  palmate  .  1.  Coohlospkbmdv. 

Seeds  Daked  ;  leaves  entire 2.  Bixa. 

Flower  dioecions  ;  petals  none. 

Ovary  2-8-celled  ;  styles  2  or  more.  ...  8.  Flacourtia« 

Ovary  1 -celled;  style  1 4.  Xylosma. 

1.  COCHLOSPEBMTJM,  Kunth. 

Flowers  bisexual  Sepals  5,  deciduous  Petals  5,  contorted  in  bud 
Stamens  indefinite,  inserted  on  a  disc  without  glands  ;  anther<;ells  open- 
ing with  a  short  sJit  at  the  top.  Ovary  with  numerous  ovules  on  3  to  5 
parietal  placentas.  Style  one,  filiform ;  stigma  toothed.  Capsules  3-5- 
valved.     Seeds  numerous,  cochleate ;  testa  hard,  woolly ;  embryo  curved. 

1.  0.  CkMwypimn,  DC. ;  W.  &  A.  Prodr.  87  ;  Hoot  Fl.  Ind.  L  190.— 
Syn.  Bombax  gostfyptnum,  Linn. ;  Roxb.  Fl.  Ind.  iii.  169.  Yem.  Kumbi, 
N.W.P.     Gabdi,  Bandelkhand  and  Central  Provinces. 

A  soft-wooded  tree.  Leaves  alternate,  large,  near  the  ends  of  brancheSy 
on  long  thick  petioles,  palmately  5-lobed ;  lobes  acuminate,  grey-tomentose 
beneath ;  stipules  linear,  caducous.  Flowers  on  terminal  panicles,  large, 
3-4  in.  across,  bright  yellow,  rachis  and  pedicels  covered  with  grey 
pubescence.  Sepals  broad-oval  unequal,  covered  with  a  grey  silky  down, 
margin  white-ciliate.  Petals  spreading,  obovate,  emarginate  or  irregu- 
larly cleft,  with  numerous  parallel  veins.  Filaments  filiform,  shorter 
than  petals;  anthers  linear,  acuminate.  Fruit  in  bunches,  capsules  oval, 
nearly  the  size  of  a  goose-egg,  5-valved,  divided  by  incomplete  dissepi- 
ments.    Seeds  numerous,  covered  with  a  soft  silky  woolly  substance. 

Dry  stony  hills  along  the  foot  of  the  North- West  Himalaya  from  the  Sutlej 
to  the  Sardah,  ascending  to  3000  ft  Behar,  Bandelkhand,  Central  Provinces, 
Dekkan  and  eastern  districts  of  the  Peninsula.  Deciduous ;  the  new  leaves 
appear  in  May.  Flowers  from  February  to  April ;  the  fruit  ripens  in  June 
and  July.  A  small  tree,  with  short  tmck  spreading  branches,  the  younger 
l)ranchefl  marked  with  great  scars  of  the  fallen  leaves  and  fruit-stalks.  Wood 
soft  and  lights  not  much  used.  A  clear  white  gum  (Kadra)  exudes  from  th^ 
Wk.    Bellows  for  iron-smelting  are  made  of  the  leaves. 
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Flowers  bisexuaL  Sepals  5,  imbricate,  deciduous.  Petals  5,  large, 
contorted  in  the  bud.  Stamens  indefinite,  inserted  on  a  thick  torus  below 
tbe  ovary ;  anthers  oblong,  opening  at  the  apex  with  two  short  slits. 
Style  filiform ;  stigma  minutely  2-lobed.  Capsule  coriaceous,  one-celled, 
two-Talved,  with  numerous  seeds  on  parietal  placentas  along  the  middle 
of  each  valve.  Seeds  obovoid  on  a  thick  funicle,  covered  with  a  farin- 
^'^^^OUB  red  pulp ;  embryo  large ;  cotyledons  flat 

I.  B.  Orellua,  Linn. ;  Wight  IlL  1. 1 7 ;  Roxb.  FL  Ind.  iL  681 ;  W.  &  A. 
^^.31;  Hook.  Fl.  Ind.  i.  190.— Amotto.  Vem.  Laikaii.  (Thidtn,  Burm.) 

B 
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Young  shoots  and  inflorescence  rasty-paberalons.  Leaves  cordate, 
acuminate,  entire  or  angidar.  Flowers  in  terminal  panicles,  large,  1-2  in. 
across,  white  or  pink.     Capsule  ovoid,  covered  with  long  bristles. 

Indi^nous  in  America,  hut  long  cultivated  in  India.  Flowers  in  summer ; 
the  fruit  ripens  in  the  cold  season.  A  small  tree  with  few  branches,  the  leaves 
approximate  at  the  end  of  the  branches.  The  Arnotto  (annotto)  or  pulp  sur- 
roundingthe  seeds,  is  employed  to  tinge  butter,  and  as  a  dye.  £z}K)rtea  from 
Guiana,  Brazil,  and  the  West  Indies. 

3.  FIiACOUBTIA,  Commerson. 

Flowers  dioecious.  Sepals  4-5,  small,  imbricate.  Petals  none.  Male 
flowers  with  numerous  stamens ;  anthers  short,  versatile.  Female  flowers 
with  a  2-5H^elled  ovary  on  an  annular,  lobed  disc.  Styles  2  or  more; 
stigmas  notched  or  2-lobed.  Fruit  a  berry  with  few  seeds,  each  surrounded 
by  a  distinct  shell  of  hard  wood}^  endocarp.     CJotyledons  orbicular. 

1.  P.  Ramontchi,  Vmtit ;  Hook.  FL  Ind.  L  193 ;  Wight  Ic.  t.  85. 
— Syn.  F.  sapufa,  Roxb.  PI.  Ck)r.  t  69  ;  W.  &  A.  Prodr.  29  ;  Roxb.  R 
Ind.  iii.  835.  Sans.  Swadu  kantakn.  Vem.  Kukai,  kakoa,  kangu,  kanddy 
Panjab ;  Bilangra,  bJianl>ery  kandi\  kattar,  N.W.P. ;  Kaiti^  Oudh ;  KaikuHy 
Mairwarra;  Kdnk,  Kdnki,  bildii,  C.P. 

Armed ;  leaves  alternate,  shortly  petiolate,  varying  much  in  shape, 
ovate-oblong  ovate  obovate  or  suborbicular,  obtusely  serrate  or  crenate, 
generally  tomentose  beneath,  glabrous  above.  Flowers  small,  greenish 
yellow,  in  short  racemes,  or  panicles  with  short  side-branches.  Styles 
5-11,  united  at  base.  Fruit  dark  red  or  black,  about  |  in.  long.  Seeds 
8-16,  generally  in  two  layers,  one  above  the  other.  This  species,  as 
defined  in  Flora  Indica  (1872),  comprises  the  two  old  species  F.  Ba- 
montchi  and  aapida  ;  the  forms  vary  extremely,  and  require  further  study. 
Very  remarkable  is  a  tomentose  form  (var.  occidentalis)  from  Behar,  the 
Dekkan,  Oudh,  Eohilkhand,  and  the  Panjab. 

Throughout  India,  mostly  on  drv  rocky  hills,  and  in  open  bare  warm  locali- 
ties ;  cultivated  in  Bombay.  The  leaves  fall  in  January  and  February,  and  the 
tree  remains  bare  until  the  new  foliage  appears  in  spring,  sometimes  in  March, 
but  usually  in  May ;  the  young  leaves  are  first  red,  afterwards  light  green. 
Fl.  from  Novemher-March,  usually  after  the  fall  of  the  leaves ;  the  fruit  ripens 
May-June. 

Generally  a  lar^c  shnib.  but  under  favourable  conditions  grows  into  a  mode- 
rate-sized tree,  with  a  short  trunk  up  to  4  and  6  ft.  in  ^rth,  with  straggling 
branches,  generally  thorny,  the  thorns  being  either  terminal,  forming  the  end 
of  leaf-bearing  branchlets,  or  axillary,  being  naked  thorny  branches  without 
leaves.  Bark  of  stem  light  or  dark  grey,  or  nearly  black,  somewhat  rough,  with 
exfoliating  scales. 

Sapwo<xl  and  heartwood  conform  ;  close,  fine,  and  even-grained  ;  when  dry, 
weighs  about  50  lb.  per  cub.  ft.  Does  not  warp,  is  durable,  and  not  attacked 
by  insects.  Combs  are  made  of  it ;  it  is  employed  in  turnery  and  for  agricul- 
tural implements,  and  though  not  laige,  it  is  occasionally  used  for  building. 
Young  twigs  and  leaves  are  lopped  for  cattle-fodder.    The  fhiit  is  eaten. 

F,  sfpiaria,  Roxb.,  a  thorny  shrub,  thorns  long,  usuaUy  bearing  fl.  and  fruit, 
has  been  found  in  Kamaon  (Madden). 
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4.  XYLOSMA,  Forater. 

Character  of  Flacoortia,  but  ovary  1 -celled,  with  2,  rarely  3-6,  few- 
oYuled  parietal  placentas ;  style  one,  short ;  stigma  capitate.  Fruit  a 
small,  globose,  2-8-seeded  berry. 

1.  X.  longifoUum,  Clos— Tab.  IV.— Hook.  Fl.  Ind.  i.  194.— Vem. 
Chopra^  chiru7ida,  chlmdi,  drendUy  Pb. ;  Katfiiwa,  Oudh.  Damifil,  kafari, 
kandhara,  N.W.P. 

A  moderate-sized  tree,  often  armed  with  strong,  straight,  axillary  spines 
1  in.  long  or  more.  Leaves  alternate,  short-petioled,  oblong-lanceolate, 
obtusely  serrate,  coriaceous,  glabrous,  shining,  from  2-6  in.  long.  Flowers 
small,  yellow,  in  short,  axillary,  glomerate  panicles ;  pedicels  bracteate ; 
stigma  indistinctly  lobed.     Berry  \  in.  diam. 

Outer  hills  of  the  North- West  Himalaya,  ascending  to  5000  ft  Also  in 
Assam.    Fl.  Jan.-May.    Wood  used  for  fuel  and  charcoal.    Fruit  sweetish  bitter. 

Order  VIII.    FITTOSPOSKS. 

Trees  or  shrubs.  Leaves  alternate,  simple,  entire,  exstipulate.  Flowers 
usually  bisexual.  Sepals  5,  imbricate.  Petals  5,  imbricate.  Stamens 
hypogynous,  5,  distinct,  alternating  with  petals ;  anthers  2-celled, 
versatUe.  Ovary  syncarpous,  of  2  (rarely  3-5)  carpels,  with  2-5  parietal 
placentas ;  1-celled  or  2-5-celled  by  the  projection  of  the  placentas.  Style 
one ;  stigma  2-5-lobed.  Ovules  many.  Fruit  capsular  or  indehiscent 
Seeds  usually  numerous  ;  albumen  copious  ;  embryo  small,  next  the  hilum. 
—Gen.  Plant  L  130 ;  Royle  111.  77 ;  Wight  lU.  i.  172. 

1.  PITTOBPOBUM,  Banks. 

Petals  connivent  or  connate  at  the  base  or  beyond  the  middle.  Fila- 
ments subulate ;  anthers  erect,  introrse,  dehiscing  longitudinally.  Ovary 
incompletely  2-3-celled.  Capsule  1-celled,  2-  rarely  3-valved,  the  placenta 
in  the  middle  of  each  valve.     Seeds  smooth,  embedded  in  a  viscid  pulp. 

Leaves,  yotmg  branches,  and  capsule  glabrous     .        .     1.  P.  flcribundum. 
Leaves,  yonug  branches,  and  capsule  tomentose  .        .     2.  P.  eriocarpum. 

1.  P.  llorilmndum,  W.  &  A.  Prodr.  154  ;  Hook.  Fl.  Ind.  i.  199.— Syn. 
Cdagtrus  vertieUlata,  Eoxb.  Fl.  Ind.  L  624.     Vem.  Tekaddi,  Mahratti. 

A  small  tree ;  leaves  lanceolate  or  oblong-lanceolate,  glabrous,  shining, 
pale  below,  thinly  coriaceous,  4-6  in.  long.  Flowers  numerous,  yellowish, 
in  short,  compact,  terminal  panicles.  Petals  free,  linear-oblong,  obtuse, 
patent,  at  last  recurved.  Capsules  \  in.  diam,  glabrous,  rugose,  opening 
into  two  hard  broad-ovate  valves.     Seeds  1-4,  occasionally  8. 

Outer  EQmalaya.  Jmnna  to  Sikkim,  ascending  to  3500  ft  (in  Kamaon  to  7000 
ft)  Kasia  hills.  Western  Ghats.  Mostly  on  dry  rocky  sites.  Fl.  Jan.- 
June.  Fr.  April-Sept  A  handsome  tree,  with  a  short,  straight  trunk  and 
spreading  branches.  Bark  of  a  greenish  ash-colour,  or  yellowish  grey,  scabrous 
with  smfdl  whitish  specks.    Wood  light-coloured,  strong  and  tough. 

2.  P.  eriocarpnin,  Royle  IlL  77;  Hook.  Fl.  Ind.  L  199.— Vem. 
Meda  tumri,  gar-nlungy  gar-shuna,  N.W.P. 
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A  small  tree  with  spreading  branches ;  leaves,  young  branches,  and  in- 
florescence yellow-tomentose.  Leaves  ovate  obovate  or  broad-lanceolate. 
Flowers  numerous,  in  short  terminal  dense  panicles.  Petals  free,  linear, 
erect.  Capsule  ^  in.  diam.,  tomentose,  dividing  into  two  broad  ovate 
thick  woody  valves. 

Outer  Himalaya.  Jumna  to  Sardah,  between  3000  and  6500  ft  FL  March, 
April.    Fr.  June,  July.    Bark  dark  grey. 

(3RDER  IX.  TAMABISCINE^. 

Shrubs,  rarely  trees  or  herbs.  Leaves  alternate,  small,  often  scale-like 
and  imbricating.  Stipules  none.  Flowers  regular,  usually  bisexual, 
either  solitary  or  in  spikes  racemes  or  panicles.  Sepals  5,  rwely  4,  ftee 
or  connate  at  the  base,  imbricate.  Petals  as  many  as  sepals,  imbricate, 
free  or  united  in  a  tube.  Stamens  5,  10,  or  numerous,  inserted  on  an 
annular  indented  or  lobed  disc,  with  10  glands;  anthers  versatile,  with 
2  cells,  dehiscing  longitudinally.  Ovary  syncarpous,  of  3-5  carpels; 
ovules  numerous,  placentas  3-5,  from  the  base  of  the  cavity  or  attached 
to  the  carpels,  sometimes  enlarged  so  as  to  divide  the  ovary  into  cells. 
Capsule  one-celled,  dehiscent  into  3-5  valves.  Seeds  either  with  a  crest 
of  long  hairs  at  the  apex,  or  winged,  or  covered  with  down  all  over. 
Albumen  small  or  wanting;  embryo  straight. — Gen.  Plant,  i.  159  ;  Royle 
111.  213;WightIll.  i.  50. 

Stamens  free  or  connate  at  base  only  ;  styles  3-4   .        .        1.  Tamarix. 
Stamens  monadelphons,  stigma  sessile  ....        2.  Mtricaria. 

1.  TAMABIX,  Linn. 

Shrubs  with  scale-like  or  inconspicuous  leaves.  Flowers  white  or 
pink,  in  spikes  or  dense  racemes.  Sepals  free.  Petals  free.  Stamens 
5-10,  free  or  connate  at  base  only.  Ovary  1 -celled,  placentas  short  at 
the  bottom  of  the  ovary;  styles  3  or  4  (rarely  2  or  5),  short,  thick.  Seeds 
small,  smooth,  not  beaked,  with  a  long  coma  consisting  of  a  setiform  axis 
studded  with  long  hairs ;  albumen  none. 

Leaves  semi-amplexicanl ;  flowers  in  laige  panicles,  composed  of 

lonff  slender  spikes I.  T.  gallica. 

Leaves  sneathing,  apex  of  leaf  erect  or  adpressed  to  branchlots. 
Branchlets  continuous  ;  flowers  in  close  cylindrical  spikes     .        2.   T.  dioica, 
firanchlets  articulate ;  spikes  interrupted     .        .        .        .        Z.  T,  arHctUaUi, 

1.  T.  gaUica,  L.— Tab.  V.— Wight  IlL  t.  24 ;  W.  &  A.  Prodr.  40; 
Hook.  FL  Ind.  i  248.~Syn.  T.  indica,  Roxb.  FL  Ind.  iL  100.  Sans. 
Jhdvuka,  Vem.  Kodrty  ruJch,  leinya^  ghadei,  pUchi^  Ph.;  Lei,  Idi,  jhau, 
Sindh ;  Yelta,  rgelta,  Tibet ;  Jhau,  Beng. 

A  shrub  or  small  tree ;  leaves  minute,  apex  patent  or  loosely  adpressed, 
acute  &om  a  semi-amplexicaul  base,  not  sheathing,  glaucous,  white- 
margined.  Flowers  mostly  bisexual,  pentamerous,  gener^y  white,  rarely 
pink,  crowded  in  long  slender  numerous  spikes,  collected  into  panicles  at 
the  ends  of  branches,  and  forming  large  irregular  masses  of  flower  ;  lateral 
spikes  sessile  or  on  short  peduncles.     Bracts  shorter  than  flowers,  seuii- 
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amplexicauly  membranous.  Disc  shallow,  10-cienate.  Capsule  attenuated 
from  OYoid  base,  ^  in.  long,  when  ripe  more  than  twice  the  length  of  the 
withered  sepals  which  enclose  its  base.     Petals  generally  deciduous. 

Throughout  the  Panjab  and  Sindh.  In  Tibet  at  11,000  a.  Yarkand  (Hen- 
derson), Bengal,  the  Peninsula,  and  Ceylon.  This  species  has  a  wide  range — it 
is  found  in  Afj^hanistan,  Persia,  the  countries  round  the  Mediterranean,  Africa, 
in  Siberia,  China,  and  Japan.  In  India,  mostly  on  sand  or  gravel,  along  the 
banks  of  rivers  and  near  the  sea- coast ;  often  on  soil  impregnated  with  salt ; 
associated  with  Salvadora.  Fl.  July,  August  Seed  ripe  Dec-Feb.  Grows 
moderately  quick  when  young,  the  stems  often  attaining  10-12  in.  girth  in  10-12 
years,  but  soon  reaches  maturity,  and  decays  early,  stems  over  15  in.  girth  beinff 
generally  hollow,  especially  in  dry  tracts  with  sandy  soil.  Easily  propagated 
m>m  seed  and  cuttings. 

A  shrub  or  small  tree,  attaining  a  girth  of  3  and  height  of  30  ft.  Stems 
crooked,  dividing  into  numerous  branches,  which  are  more  ramified  than  those 
of  T.  dtoioa,  Branchlets  feathery  and  often  drooping.  Bark  of  young  branches 
reddish  brown,  smooth,  with  small  whitish  specks,  that  of  stem  and  laiger 
branches  thin,  greenish  brown,  rough  with  darker  cross-lines.  Folia^  bright 
dark-green  or  glaucous.  Flowers  usually  white  in  North  India,  pink  m  South 
Europe,  Ladak,  and  Tibet. 

Wood  whitish,  occasionally  with  a  red  tinge,  open  and  coarse-grained,  fairly 
hard  and  tough,  but  not  strong.  Medullary  rays  nimierous,  broad  but  short. 
Annual  rings  distinct  Its  chief  use  is  to  supply  fuel  for  steamers  and  other- 
wise ;  in  Sindh  and  South  Panjab  agricultural  implements  are  made  of  it,  and  it 
is  used  for  turning  and  lacquered  work. 

It  is  with  some  diffidence  that  I  follow  Wight  &  Amott  in  identifying  this 
Tamarisk  with  T,  gallicay  Linn.  But  without  further  study  of  these  variable 
shrubs  on  the  spot,  it  appeared  to  me  that  I  had  no  alternative.  The  figure  in 
Sibthorp's  Flora  Grseca,  tab.  291,  of  T,  aailica,  seems  to  me  to  represent  the 
ordinary  form  of  the  Indian  species  ;  but  this  is  referred  by  Boissier,  FL  Orient 
i  773,  to  T.  PaUatUj  Desv.,  from  Afghanistan,  Beluchistan,  and  Bokhara,  with 
smaller  flowers,  the  disc  deeply  cleft  into  5  emarginate  lobes  ;  petals  persistent 
to  the  ripening  of  the  capsule. 

2.  T.  dioica,  Roxb.— Tab.  VI.— Roxb.  Fl.  Ind.  ii.  101 ;  W.  &  A. 
Prodr.  40 ;  Hook.  FL  Ind.  i.  249 ;  Boissier  FL  Orient.  L  777.— Sans. 
J^'ehula,  Vem.  Leinya,  kodn,  kachlei,  pilehi,  Ph.;  Gaz,  ldo,jdu,  Sindh; 
Jj(U  Jhau^  Beng. 

A  shrub.     Leaves  minute,  closely  adpresscd,  sheathing,  sheath  tubular, 

<aipex  deltoid,  acuminate,  green,  with  a  broad  white  margin.     Flowers 

dioecious,  pentamerous,  purple  or  light  rose-tinged,  in  compact  cylindrical 

«pike8,  either  terminal  or  clustering  at  the  ends  of  branches  into  loose 

jacemose  panicles ;  lateral  spikes  stalked.     Bracts  as  long,  or  nearly  as 

long  as  flowers,  broad-ovate  from  a  sheathing  base,  acuminate,  membranous, 

leddish  brown  with  white  margin.     Male  flowers  ;  stamens  5,  inserted  on 

the  5-lobed  fleshy  disc,  alternate  with  the  lobes ;  no  rudiment  of  ovary. 

Female  flowers  :  stamens  abortive.     Capsule  oblong,  tapering,  \  in.  long, 

surrounded  by  the  withered  sepals  and  petals,  and  about  twice  their  length. 

Throughout  Northern  India,  ascending  to  2500  ft  in  the  Outer  Himalaya. 
In  the  plains  along  the  Jumna  and  Ganges,  abundant  on  the  Hooghly  in  Bengal, 
alio  on  the  Brahmaputra  and  in  the  Peninsula.    Grows  gregariously  like  T. 
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fallicay  and  forms  extensive  forests  on  the  low,  moist^  allnvial  lands  along  the 
ndus  and  its  principal  tributaries.  The  new  formations  of  alluvial  laAd  along 
the  banks  of  these  nvers  get  covered  in  early  spring  with  a  dense  mass  of  Tam- 
arisk seedlings,  mixed  more  or  less  with  young  plants  of  the  Populus  euphratiea 
and  Acacia  araJbica,  It  is  believed  that  T.  dtoica  is  the  principal  species  in 
these  forests,  and  that  T.  gallica  is  less  common.  It  is,  however,  a  matter  for 
further  inquiry  how  far  the  distribution  of  these  two  species,  and  prevalence  of 
one  or  the  other,  is  affected  by  soil,  locality,  and  other  circumstances.  T.  diodcOf 
like  gallicay  grows  freely  where  the  soil  is  impregnated  with  salt.  Both  species 
are  often  planted  in  gardens  for  ornament  Fl,  from  May-July ;  the  8C«d 
ripens  in  the  cold  season. 

These  two  species  are  easilv  confounded.  T,  dioica,  however,  is  usually  a 
very  much  smaller  plant  than  T.  gallica,  A  moderate-sized  shrub,  6  or  7  ft.  high, 
rarely  attaining  15  ft.,  with  little  or  no  trunk,  and  numerous,  virgate,  long 
spreading  branches,  generally  simple,  their  extremities  bending  down  gracefully, 
especially  when  laden  with  flower.  The  twigs  are  reddish,  brownish,  or  grey; 
the  bark  of  the  larger  branches  is  dark  grey  or  brown.  The  foliage  is  of  a  greyer 
green  than  that  of  T,  gallica. 

The  wood  is  white  with  a  pinkish  tin^e,  loose-  and  open-grained,  with  nume- 
rous broad  medullary  ravs.  It  is  occasionally  used  for  the  supporting  sticks  of 
roofs,  but  mainly  for  fuel,  like  the  preceding  species.  The  Tamarisk  forests  are 
of  great  importance  as  sources  of  fuel,  and  Vie  reproduction  of  these  two  spedee 
from  coppice-shoots  requires  special  study.  It  has  hitherto  been  supposed. tiiat 
they  coppice  well  under  favourable  circumstances  ;  but  recent  experience  seems 
to  show  that  the  power  of  reproduction  from  coppice-shoots  of  these  species  has 
been  overestimated. 

3.  T.  articulata,  Vahl.— Tab,  VII — Hook,  FL  Ind.  L  249 ;  Boissier 
Fl.  Orient,  i.  777. — Syn.  T,  orientalis,  Forsk.  Vem.  Frdshy  /ara^,/arwa, 
rHkhy  ukhdn,  kJiarlei,  narlei,  Pb. ;  Asrelei,  Sindh. 

A  tree.  Leaves  minute,  sheathing ;  branchlets  apparently  articulate  at 
base  of  sheath ;  sheath  thin,  tightly  adpressed,  ^^^  in.  long,  obliquely  trun- 
cate, white-margined,  with  a  triangular  acute  tooth  in  the  place  of  the 
lamina ;  sheath  and  tooth  covered  with  in^pressed-punctate  glands,  often 
hoary  with  saline  efflorescence,  Flowers  bisexual  or  monoecious,  pentam- 
erous,  loosely  scattered  on  long  slender  spikes,  generally  clustering  at  the 
ends  of  branches  into  loose  n^^emose  panicles.  Bracts  triangular  from  a 
sheathing  base,  concave,  acute,  shorter  than  flowers,  Disc  indistinctly  5- 
lobed.  Capsule  oblong,  tapering,  surrounded  by  the  persistent  sepals  and 
petals. 

Panjab  (ascending  to  1200  ft.)  Upper  and  Middle  Sindh,  eastwards  to  the 
Jumna.  In  Rohilkhand  only  cultivated.  Beyond  India,  in  Afjghanistan,  Per- 
sia, Arabia,  North  and  Central  Africa.  Grows  well  on  saline  soifi.  The  leaves 
and  extremities  of  branchlets  are  shed  (partly)  during  the  cold  season,  the  new 
shoots  and  leaves  come  out  about  May.  Flowers  from  May  to  July,  the  fruit 
ripening  later  in  the  season.  Growth  rapid  ;  trees  12  years  old  on  an  average 
attain  a  girth  of  2-3  ft.,  one  15  years  old  measured  4  ft  10  in.  in  girth,  and 
it  is  stated  that  at  times  it  attains  5  ft  in  7  years.  Springs  up  freely  m>m  seed, 
and  is  readily  propagated  from  cuttings.     Coppices  well. 

In  the  Panjab  it  grows  to  be  a  moderate-sized  tree,  to  60  ft.  high,  with  an 
erect  trunk,  often  6  or  7  ft.  in  girth,  occasionally  attaining  10-12  ft.,  taper- 
ing rapidhr,  with  spreading  branches,  forming  a  close  oval  head.  The  slender 
twigs  are  frequently  hoary  with  saline  inflorescence ;  bark  of  branchlets  smooth, 
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reddish  lyrown  or  light  grey,  that  of  the  larger  hranches  and  upper  part  of  stem 
dark  bluish  brown  or  doll  grey,  with  a  few  dark  brown  scars  and  seams,  that  of 
the  lower  part  of  the  stem  light  grey  or  brownish  grey,  and  rough  with  many  close 
deep  longitadinal  farrows  and  grooves,  crossed  by  short  shallow  cracks.  £xcept 
the  very  yonnff  shoots  in  spring,  the  foliage  of  T,  articulata  w  much  more  grey 
and  glaucous  tnan  that  of  the  other  species  ;  this,  with  its  arborescent  habit,  dis- 
tinguishes it  readily.  There  is  a  variety  in  the  Paujab  with  adpressed  and 
upright  branches. 

Sapwood  distinct,  heartwood  whitish,  open,  coarse-grained,  with  conspicuous 
lai]ge  white  medullary  rays.  The  weight  varies  from  40  to  60  lb.  when  seasoned, 
it  is  fairly  strong  ana  durable.  Used  for  man^  kinds  of  ordinary  work,  made 
into  ploughs,  Persian  wheek,  and  in  Sindh  is  turned  into  small  ornaments. 
The  green  wood  bums  with  an  offensive  odour ;  when  seasoned  there  is  no  smell, 
and  it  is  then  a  good  fheL 

The  bark  is  employed  for  tanning ;  the  small  irreffularly- rounded  tuberculate 
calls  {Mdif  Paiyab ;  Sakun,  Sindh),  often  abundantly  produced  on  the  branch- 
lets  by  the  puncture  of  an  insect,  are  used  as  a  mordimt  in  dyeing,  and  also  in 
tanning.  Smiilar jB;alls  are  collected  from  the  two  other  species,  and  sold  under 
the  same  name,  "lummrisk  manna  (Mim  leiy  sugar  of  Tamarisk)  is  produced  on 
the  twi^  by  the  puncture  of  an  insect,  in  parts  of  the  Panjab  and  in  Sindh. 
It  is  chiefly  collected  during  the  hot  weather,  and  used  medicinally  or  to  adul- 
terate sugar,  will  not  keep  more  than  a  year,  especially  if  exposed  to  damp. 
Manna  is  also  produced  by  the  two  other  species  in  Sindh,  and  by  T,  gaUica  m 

the  Southern  Panjab.  

2.  MYBICABIA^  Desvaux. 

Flowers  bisexual,  pink  or  white,  in  long  racemes.  Sepals  5,  free.  Petals 
free.  Stamens  commonly  10,  inserted  on  the  disc,  and  more  or  less  united 
into  a  short  tube.  Ovary  one-celled,  with  3  sessile,  more  or  less  united, 
stigmata ;  ovules  numerous,  on  short  placentas  at  the  bottom  of  the  cavity. 
Seeds  numerous,  small,  with  a  long  coma. 

1.  ]£.  germanica,  Desv.— Tab.  VIH — Hook.  Fl.  Ind.  i.  250 ;  Boissier 
FL  Orient.  L  763.— Syn.  M,  bracteata,  Eoyle  IlL  t  44.  Vem.  J?w,  sJidta- 
kdtf  kcUhiy  humhuj  h&mhu^  umbu,  N.W.  Himalaya. 

A  shrub;  leaves  sessile,  linear-lanceolate,  varying  much  in  size,  generally 
crowded,  less  than  ^  in.  long.  Eacemes  terminal  or  lateral,  up  to  12 
in.  long ;  flowers  pink,  on  short  pedicels,  crowded ;  bracts  longer  than 
pedicels,  ovate-lanceolate,  with  broad  membranous  lacerated  margins,  cadu- 
cous. Petals  obovate,  twice  the  length  of  sepals,  white  above,  red  below. 
Stamens  shorter  than  petals;  filaments  united  in  tube.  Seeds  with  a 
stalked  coma. 

Abundant  in  the  inner,  more  arid  parts  of  the  Himalaya,  from  Iskardo  to 
Sikkim,  at  elevations  between  5000  and  10,000,  ascending  occasionally  to 
15,000  ft  Beyond  India,  in  Afghanistan,  Western  and  Northern  Asia,  and  in 
the  mountainous  parts  of  Europe.  Fl.  July,  Aug. ;  the  seed  ripens  soon 
afterwards.  Grows  chiefly  in  sandy  beds  of  streams,  where  it  often  covers 
considerable  areas,  becoming  a  shrub  of  considerable  size,  massed  in  clumps, 
peculiar  and  striking  in  its  twiggy  erect  habit.  A  dwarf  prostrate  Alpine  form 
grows  at  great  elevations. 

Young  branches  smooth,  shining  and  striated ;  bark  of  trunk  dark  grey,  fibrous 
and  ragged.  Foliage  of  a  dull-greyish  green  colour,  often  covered  by  a  saline 
efflOTescence.  The  wood  is  smiQl,  and  used  as  fuel ;  in  Ladak  the  twigs  are 
browsed  by  goats  and  sheep. 
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Nearly  allied  is  M.  elegana,  Royle  ;  Hook.  Fl.  Ind.  i.  260  ;  with  white  flowew 
and  longer  oblanceolate  leaves,  from  Ladak,  Zanakar,  and  Kunawar,  where  it  is 
most  Ycduable  as  yielding  fuel,  and  often  found  associated  with  M,  germanuxu 
It  attains  a  larger  size ;  old  gnarled  trunks  have  7-8  ft  in  giith,  with  a 
rounded  crown  often  15-20  ft  high. 

Order  X.   T£BNSTR(EMIACE^. 

Trees  or  shrubs,  with  alternate  simple  leaves.  Stipules  none,  or  very 
rarely  minute.  Flowers  regular,  bisexual,  rarely  unisexual.  Sepals  usually 
5,  imbricate.  Petals  usually  5,  hypogynous,  imbricate  or  twisted,  frequently 
united  into  a  short  tube.  Stamens  usually  numerous,  hypogynous,  the 
filaments  often  cohering  at  the  base  and  united  with  the  petals.  Ovary 
plurilocular,  ovules  2  or  more  in  each  cell,  placentation  axile ;  styles  2-7, 
distinct  or  more  or  less  combined.  Fruit  2-5-celled,  coriaceous  and  in- 
dehiscent,  or  capsular  and  opening  by  valves.  Albumen  scanty  or  want- 
ing; embryo  frequently  oily. — Gren.  PL  i.  177;  Royle  IIL  107  ;  Wight 
HI.  i.  89. 

Flowers  small,  dioBcions  ;  sepals  5,  nearly  equal ;  anthers  adnate ; 

fruit  dry,  indehiscent 1.  Eubta. 

Flowers  small,  bisexual ;  sepals  5,  nearly  equal :  anthers  versatile ; 

fruit  indehiscent,  diy  or  fleshy  ;  leaves  penniveined         .        .     2.  Saurauja. 
Flowers  large,  bisexual ;  sepals  5-6,  inner  larger;  anthers  versatile  ; 

fruit  a  woody  capsule,  dehiscing  longitudinally  .        .     3.  Camellia. 

1,  EUBYA,  Thunberg. 

Flowers  dioecious.     Sepals  5,  strongly  imbricate.     Petals  5,  imbricate,- 
more  or  less  united  at  the  base.     Stamens  1 2-15,  attached  to  the  base  of  the 
corolla  in  a  single  series ;  anthers  adnate,  opening  longitudinally.    Ovary 
mostly  3-celled;  styles  3,  distinct  or  united.     Fruit  a  dry  indehiscent 
berry.     Seeds  with  a  fleshy  albumen. 

1.  B.  Japonica,  Thunb. ;  Thwaites  Enum.  PL  ZeyL  41. — Syn.  K 
Wightiana,  Wight  IIL  t.  38 ;  E,  cu^uminata,  Royle  IIL  t  24.  Vem. 
Bdunraf  gonta,  deura,  N.W.P. 

A  shrub  10-12  ft  high;  leaves  alternate,  on  short  petioles,  oblong-lan- 
ceolate, acuminate,  obtusely  serrate,  coriaceous,  glabrous  or  hairy  when 
young,  and  underneath  along  the  midrib.  Flowers  white,  solitary  or  in 
fascicles,  axillary,  or  from  the  axils  of  fallen  leaves.  Ovary  ovoid ;  styles 
distinct,  or  united  at  the  base.  Fruit  globose,  \  in.  diam.,  crowned  by 
the  persistent  base  of  style. 

Widely  spread  over  Eastern  Asia,  in  China,  Japan,  and  Java.  In  India  it  is 
found  on  the  mountainous  regions  of  Burma,  Ceylon,  South  India^  Eastern 
Bengal,  and  the  Outer  Himalaya,  alt.  3500-9000  ft,  extending  west  as  fjeir  as  the 
Junma,  resembling  somewhat  the  Tea  plant  FL  May-Sept  The  specimens 
from  the  north-west  are  alwavs  hairy  (extremities  and  midrib).  In  Burma, 
South  India,  and  Ceylon,  both  the  hairy  and  clabrous  forms  are  found.  In 
Hook.  FL  Ind.  i.  284,  the  glabrous  fonn  with  2-9owered  fascicles  is  referred  to 
E,  japwUca,  Thunb.,  and  the  hairy  form  with  more  numerous  flowers  to  K, 
acumiTuUa,  DC. 
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2.  SAimAUJA,  Willd. 

Leaves  penniveined,  with  prominent  parallel  lateral  nerves.  Flowers 
bisexual.  Sepals  5,  strongly  imbricate.  Petals  5,  imbricate,  connate  at 
base.  Stamens  nnmerous,  adherent  to  base  of  corolla  ;  anthers  versatile, 
opening  at  the  top  by  a  pore  or  short  slit  Ovary  3-5-celled  ;  styles  3- 
5,  distinct  or  united.  Fruit  3-5-celled,  indehiscent,  dry  or  fleshy.  Seeds 
small,  immersed  in  pulp,  with  copious  albumen. 

1.  S.  nepalensit,  DC. ;  Wall.  PI.  As.  rar.  t.  178 ;  Hook.  Fl.  Ind.  i.  286. 
— ^Vem.  Goginaf  goganda,  N.W.P. 

A  large  shrub ;  branchlets,  young  leaves,  and  inflorescence  covered  with 
stiff  long  brown  hairs.  Leaves  on  thick  hirsute  petioles,  oblong,  acumin- 
ate, 7-14  in.  long,  acutely  serrate  ;  lateral  nerves  prominent,  25-30  on  each 
side  of  midrib.  Flowers  pink,  in  panicles,  on  a  long  common  peduncle, 
axillary  or  from  the  axil  of  a  fallen  leaf.    Styles  4  or  5,  distinct,  \  in.  long. 

Outer  Himalaya,  alt.  2600-7000  ft,  from  the  Jumna  to  Bhutan.  FL  about 
May,  the  fruit  ripening  some  weeks  afterwards.  The  palatable  viscid  fruit  is  eaten . 

3.  CAMELLIA,  Linn. 

Trees  or  shrubs,  with  evergreen,  coriaceoiis,  serrate  leaves,  and  large 
axillary  bracteate  flowers.  Sepals  5-6,  the  inner  larger.  Petals  cohering 
at  the  base.  Stamens  numerous,  the  outer  in  many  series,  more  or  less 
connate,  and  adhering  to  the  base  of  the  petals,  the  inner  5-12  free  ; 
anthers  versatile.  Ovary  3-5-celled,  ovules  4-5  pendulous  in  each  cell. 
Capsule  woody,  dehiscing  longitudinally.  Seeds  large,  oily,  generally  one 
in  each  cell ;  dbumen  0  ;  embryo  straight ;  cotyledons  thick,  oily ;  radicle 
superior. 

1.  0.  Thea,  Link— Syn.  C,  BoJiea,  Griif.  Not  iv.  553  (the  China 
plant) ;  C.  theifera,  Griff".  L  c.  558  (the  indigenous  Assam  plant)  ;  Hook. 
FL  Ind.  i.  292.     Thea  chinensis,  Linn.,  The  Tea  plant 

A  shrub,  glabrous  or  slightly  pubescent.  Leaves  elliptic,  oblong,  acumi- 
nate. Flowers  solitary  on  short  2-3-bracteate  peduncles.  Sepals  persistent, 
rotundate,  very  obtuse,  glabrous  or  with  silky  pubescence.  Petals  white, 
obovate,  obtuse,  glabrous  or  pubescent  on  the  back.  Stamens  glabrous, 
the  inner  5  free.  Ovary  villous ;  styles  3,  glabrous,  connate  beyond  the 
middle.     Capsule  glabrous.     Testa  hard,  smooth,  shining. 

Indigenous  in  Upper  Assam  (discovered  1834).  Cultivated  aces  ago  in  China 
and  Japan.  Since  1840  cultivated  extensively  in  Assam,  Cacnar,  Sikkim,  the 
North-West  Himalaya,  and  other  parts  of  India.  The  spread  of  Tea  cultivation 
in  North-West  India  is  mainly  aue  to  Dr  W.  Jameson,  who  established  the 
Government  plantations  in  Dehra  Doon,  Kamaon,  and  Kan^^  It  was  at 
ooe  time  supposed  that  there  were  two  species  in  China,  of  which  Thea  Bohea 
yielded  the  black,  and  T.  virtdis  the  green  Tea.  These  species,  however,  can- 
not be  maintained.  Though  the  varieties  of  the  Tea  plant  are  numerous,  it  is 
not  at  present  possible  to  distinguish  them  by  definite  specific  characters.  The 
indigenous  Assam  plant  is  marled  by  laiver,  more  acuminate  leaves,  and  it  is 
not  certain  whether  it  should  not  be  regarded  as  a  distinct  species. 

Camellia  japonicaj  the  well-known  Camellia,  is  indigenous  in  Japan,  and 
cultivated  there  as  well  as  in  China  from  time  immemorial.  Introduced  into 
Europe  in  the  beginning  of  the  eighteenth  century. 
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Order  XL    DIFTEBDGABFEiB. 

Trees  (one  genus  of  climbing  shrubs),  usually  resinous,  with  alternate 
penniveined  simple'  leaves.  Flowers  regular,  bisexuaL  Calyx-tube  cam- 
panulate,  free  or  connate  with  the  torus  or  ovary,  5-lobed ;  lobes  imbri- 
cate, persistent  and  generally  enlarged  when  the  fruit  ripens.  Petals  5, 
twisted,  united  at  the  base,  or  free.  Stamens  free,  either  10  or  5  in  one 
series,  or  15  in  two  series,  or  indefinite  and  multiseriate,  inserted  on  the 
torus.  Ovary  sessile  with  a  broad  base  on,  or  partly  immersed  in,  the 
torus,  3-celled,  rarely  1-  or  2-celled.  Fruit  free,  or  enclosed  in  the  en- 
larged calyx,  with  1,  rarely  2  seeds.  Seed  large,  exalbuminous. — Gen.  PL 
I  189  ;  Eoyle  IlL  105 ;  Wight  111.  i.  85. 

To  this  family  belong  the  Wood-oil  trees  (Dipierocarpus)  of  Burma,  the 
Indian  Copal-tree  ( Vateria  Indica)  of  the  Western  Ghats,  and  the  Lac-tree 
(Sliorea  laecifera)  of  Mysore. 

1.  SnOBEA,  Eoxb. 

Calyx-tube  short,  adnato  to  torus,  all  segments  enlarged  into  long  wings 
when  in  fruit.  Stamens  indefinite  (rarely  15),  connective  subulate,  ove^ 
topping  the  anthers.  Ovary  3-celled,  ovules  2  in  each  cell.  Fruit  cori- 
aceous, indehiscent,  tightly  enclosed  by  the  base  of  the  calyx-segmenta 
Seed  1,  ovoid ;  cotyledons  fleshy. 

1.  8.  robusta,  Gaertn.— Tab.  IX.— Roxb.  Cor.  PI.  t.212;  FL  Ind.  ii 
615 ;  Bedd.  Fl.  Sylv.  t.  4;  Hook.  Fl.  Ind.  i.  306.  The  Sal  free.— Sans. 
iSoZa,  asvakatna.  Yern.  Sal^  sala,  salway  mkhu^  sdku,  sakher.  Local 
names :  Sarye,  aarei,  rinjal,  gugal,  C.P. ;   Koroh,  Oudh. 

A  large  tree,  young  branches,  petioles,  young  leaves  and  inflorescence 
hoary  or  pubescent.  Leaves  glabrate,  shining  when  full  grown,  4-8  in. 
long,  petiolate,  broad -ovate,  from  a  rounded  or  cordate  base,  entire,  more 
or  less  acuminate,  ending  in  an  obtuse  point ;  stipules  caducous.  Flowers 
yellowish,  shortly  pedicellate,  in  unilateral  racemes,  arranged  in  long, 
compound  axillary  panicles ;  inflorescence,  calyx,  and  outside  of  petals 
clothed  with  soft  grey  pubescence.  Segments  of  calyx  enlarged  in  fruit 
into  5  unequal,  obtuse,  oblong  or  spathulate  wings  3-4  in.  long,  contracted 
above  the  base,  brown,  with  10-15  parallel  longitudinal  veins  and  fine 
reticulation  between.  Petals  (at  the  time  of  flowering)  4  times  the  length 
of  calyx,  orange  inside.  Stamens  25-30  or  more,  anthers  pilose  at  the 
apex,  style  subulate.     Fruit  ovoid,  acuminate,  J  in.  long,  hoary. 

The  area  at  present  occupied  by  the  Sal  tree,  forms  two  irregular,  but  fairly- 
defined  belts,  which  are  separated  by  the  Gangetic  pl^iin.  The  northern  or 
sub-Himalayan  belt  extends  from  Assam  to  the  Eangra  valley  in  the  Panjab. 
Within  these  limits  Sal  forms  extensive  forests,  skirting  the  foot  of  the  hills 
and  entering  into  the  Doons  and  valleys,  ascending  in  places  to  3000  ft.  Near 
the  western  end  of  this  belt  the  Sal  forests  are  less  extensive,  and  they  termi- 
nate near  the  Bias  river  in  a  number  of  scattered  patches  of  limited  area. 
West  of  the  Ganges  the  Sal  is  not  foimd  in  the  plains ;  but  in  Rohilkhand, 
Oudh,  Gorakhpur,  and  Bengsd,  Sal  forests  exist,  or  existed  formerly,  at  a  consi- 
derable distance  from  the  bills.  The  second,  or  central  Indian  belt,  occupies 
the  hilly  country  of  Behar,  Rewah,  Chota  Nagpur,  Midnapur,  and  the  Meikal 
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inge  of  Iiills  between  the  Nerbudda  river  and  the  open  country  of  Raipar, 
nd  extends  sonth  to  the  Qodavery  river  and  the  Northern  Circars.  The  Pach- 
larri  hills  mark  the  western  limit  of  the  tree  in  this  belt ;  the  S&l  on  the  sand- 
tone  of  these  hills  and  in  the  Deinwah  valley  at  their  foot  is  an  outlyins  and 
lolated  patch  of  considerable  extent,  the  last  in  that  direction.  The  Sal  tree 
oes  not  thrive  on  heavy  binding  soils  ;  it  requires  a  loose  soil  which  transmits 
rater  freely.  I  have  never  found  it  on  trap,  and  this  probably  explains  its 
beence  on  the  greater  part  of  the  Satpura  Range  in  Central  India.  Sal  forests 
re  generally  foimd  on  sandstone,  on  conglomerate,  the  gravelly  and  shingly 
oil  of  the  sub-Himalayan  tract ;  and  the  tree  attains  perfection  where  loose 
rater-transmitting  soils  are  mixed  with  a  large  proportion  of  vegetable  mould. 
•al  is  eminently  gregarious.  Wherever  found,  it  is  always  the  prevailing 
ree ;  a  limited  numl^r  of  other  species  are  associated  with  it,  but  they  are 
Iways  less  numerous  in  individuals.  The  climatic  conditions  within  the  area 
ccnpied  by  the  Sal  tree  may,  as  far  as  known,  be  expressed  as  follows :  A 
lean  annual  rainfall  between  40  and  100  inches,  and  a  mean  temperature  dar- 
ig  the  four  seasons  within  the  following  limits— C.  S.,  SS^^-TO";  H.  S.,  Tr-SS"  ; 
LS.,  80°-88® ;  Autumn,  74°-77°.  As  to  extremes  of  cold,  the  Sal  can  stand  several 
egrees  below  freezing-point  I  have  seen  the  leaves  frostbitten  in  the  Kotri- 
oon,  and  in  Kangra  and  Hushiarpur  it  is  exposed  to  severe  cold.  As  to  heat, 
t  will  suffice  to  sa^  that  during  the  hot  season  the  extremes  in  the  Kamaon 
)oon8  and  the  Demwah  valley  are  nearly  as  hi^h  as  anywhere  in  India,  but 
hat  the  tree  does  not  seem  to  stand  the  hot  winds  of  the  open  plains  in  North- 
Vest  India. 

Sid  is  never  quite  leafless :  the  youn^  foliage  issues  in  March,  with  the  flowers  ; 
he  seed  ripens  in  June,  and  germmates  immediately,  often  before  falling, 
jafge  quantities  of  seed  ripen,  and  an  abundant  crop  of  seedlings  springs  up 
mnually,  clothing  the  ground  with  a  dense  mass  of  young  Sal,  to  the  exclusion 
:>i  other  trees.    The  circumstance  that  the  seed  ripens  at  the  commencement  of 
the  rains,  after  the  jangle-fires  have  passed  through  the  forest,  materially 
assists  the  reproduction  and  spread  of  Sal.      Other  species  of  this  family, 
particularly  the  Ein  tree  of  Burma  {Dipterocarptu  tuberadatus,  Koxb.),  also 
produce  a  similarly  abundant  crop  of  seedlings,  and  form  nearly  pure  forests  of 
fpreat  extent.    The  Sal  tree  coppices,  but  not  under  all  circumstances.    Regard- 
ing its  rate  of  growth,  our  information  is  as  yet  incomplete.    The  annual  rings 
in  the  wood  are  generally  very  indistinct ;    and  the  individuals,  the  age  of 
▼hich  is  known  hoia  other  sources,  are  not  numerous.    For  the  Oudh  forests 
(Kheree  Division),  the  following  was  assumed  as  the  mean  rate  of  growth  when 
the  first  regular  plan  for  working  them  was  framed  in  1863  : — 

Age  15  years,  girth  18  inches. 

„    80     „        „      /2    „ 

Snlseqnent  data  seemed  to  indicate  a  somewhat  slower  rate  ;  and  in  1868,  Capt 
food's  estimate  was  65  years  for  54,  and  95  years  for  72  in.  girth.  The  follow- 
ing cultivated  trees  of  mown  age  were  measured  by  me  in  1863 : — 

Saharanpur,  13  years,  girth  27  inches  (average  of  33  trees). 
n  30    „  „     54*    „ 


»  35     „  „     #.^2     „ 


Calcutta,        25    „  „    x,i,      „ 

Under  favourable  conditions — for  instance,  in  the  gorges  at  the  foot  of  the 
hills  in  the  Nepal  Terai— the  Sal  tree  attains  100-150  ft.,  with  a  clear  stem  to 
"»e  first  branch  of  60-80  ft.,  and  a  girth  of  20-25  ft.  But  such  dimensions  are 
wceptional ;  as  a  rule,  it  attains  60-90  ft.,  with  clear  stems  30-40  ft  long,  and  a 
9^  of  6-8  ft.    Young  trees  have  generally  a  long  narrow  conical  head  of  foli- 
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age ;  in  old  trees  the  branches  spread  at  the  top.  Of  joun^  trees  the  bark  is  mo- 
derately smooth,  occasionally  with  a  few  long  aeep  vertical  cracks.  The  bark  of 
old  trees  is  1-2  in.  thick,  dark-coloured  and  rougn,  witii  lon^tudinal  furrowB. 

The  wood  of  the  Sal  tree  has  a  distinct  sapwood,  small,  aoout  1-2  in.  thick, 
whitish,  not  durable.  The  heartwood  is  dark  brown,  coarse-grained,  hard, 
heavy,  strong,  and  tough,  with  a  remarkably  fibrous  and  cross-cprained  stractoie. 
The  fibres  of  successive  concentric  strata  do  not  run  parall^  but  at  oblique 
angles  to  each  other ;  so  that  when  the  wood  is  dressed,  the  fibres  appear  inte^ 
laced.  Medullary  rays  numerous,  narrow  ;  pores  very  numerous,  moderate,  uni- 
fonnly  distributed.  The  weight  of  a  cub.  ft.  (seasoned)  is  generally  found  to 
vary  between  50  and  60  lb. ;  but  extreme  cases  are  on  record  of  weights  as  low 
as  40,  and  as  high  as  69  lb.  The  transverse  strength  has  been  tested  by  nume> 
rous  experiments.  The  average  value  of  P  (coefiicient  of  transverse  strength), 
as  determined  by  Baker,  Cunningham,  Clififord,  and  others,  ranges  from  609  to 
972 ;  and  in  a  large  series  of  experiments  with  Sal  timber  from  Afferent  sources 
made  by  me  in  Calcutta  in  1864  and  1865,  with  the  assistance  of  Mr  Clifiord 
and  Baboo  Tincowr^  Qhose,  the  mean  value  of  P  was  found  to  fluctuate  between 
708  and  916.  Sal  timber  takes  a  long  time  to  season  ;  and  after  it  has  been  sea- 
soned and  worked  up,  it  is  apt  to  split  and  warp  with  the  change  of  d^  and  wet 
seasons.  Its  durability  is  considerable,  though  not  equal  to  thai  of  Teak.  In 
Lower  Bengal  it  is  liable  to  be  eaten  by  white  ants.  For  building,  ffun-carriafies, 
river-boats,  and  railway-sleepers,  it  is  the  most  important  timber  oi  North  Inoia. 
Sal  timber  cannot  be  floated  without  the  assistance  of  boats  or  floats  of  lighter 
woods.    Semul  {Bomhax  malabaricum)  is  often  used  for  that  purpose. 

The  tree,  when  tapped,  exudes  laree  quantities  of  a  whitish,  aromatic,  traiu- 
parent  resin  or  dammar  {ralj  dhu7iu),  which  is  collected  and  sold  ;  is  used  to 
caulk  boats  and  ships,  and  also  as  incense.  Large  extents  of  Sal  forest  have 
been  destroyed  by  the  practice  of  tapping  the  trees  for  this  purpose. 

Order  XIL   MALVACILSi. 

Herbs,  shrubs,  or  trees,  with  a  soft  light  wood;  young  parts  mostly 
covered  with  stellate  hairs.  Leaves  stipulate,  alternate,  generally  palmi- 
nerved.  Flowers  large,  purple  pink  or  yellow,  regular,  generally  bisexual 
Sepals  generally  5,  more  or  less  connate,  valvate  in  bud.  Petals  5,  hypo- 
gjnous,  usually  adnate  to  staminal  column,  twisted  and  imbricate  in 
bud.  Stamens  indefinite,  monadelphous ;  anthers  1  -  celled,  bursting 
lengthwise.  Ovary  syncarpous;  carpels  generally  numerous,  usually  in 
one  whorl  round  a  conical  torus.  Fruit  either  a  dehiscent  capsule  or  a 
number  of  distinct  carpels.  Seeds  solitary  few  or  numerous,  in  most 
cases  without  albumen. — Gen.  PL  L  195  j  Eoyle  IlL  83;  Wight  IlL  L 
55,  66  (Bombaceaj). 

Bracteoles  4-6,  enlai^ed  in  fruit,  forming  an  epicalyx  or  Involucel    1.  Etdia. 
Bracteoles  wanting. 

Fruit  large,  woSly,  filled  with  pulp 2.  Adaksomia. 

Capsule  o*valved,  densely  woolly  inside 8.  Bombax. 

Hibiscus  Rosa 'Sinensis  {Shoe-flower)  from  China,  the  Moluccas;  H. 
Sahdariffa  (Roselle,  Red  Sorrel)^  from  the  West  Indies ;  H,  esculentus,  the 
edible  Hibiscus  (Okra,  Bendt),  from  the  West  Indies ;  and  ChssypiumJier- 
baceum  ( Cotton),  are  well-known  cultivated  plants,  and  require  no  notice 
here.     ITiespesia  Lampas,  Benth.  and  Hook.  f. — Syn.  Hibiscus  Lampas, 
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Cav.,  a  small  softrwooded  tree,  with  large  yellow  and  crimson  flowers,  is 
found  in  Kamaon  (Madden). 

1.  KYDIA,  Roxb. 

Flowers  unisexual,  numerous,  in  long  panicles.  Calyx  campanulate, 
5-lobed,  persistent,  surrounded  by  and  united  at  the  base  with  a  4-6- 
leaved  involucel.  Petals  5,  longer  than  calyx,  attached  by  their  claws 
to  the  base  of  the  staminal  column.  Stamens  monadelphous,  the  tube 
divided  down  to  the  middle  into  5  segments,  each  bearing  from  3-8  sessile 
anthers  closely  placed  together  at  the  apex.  Style  one,  3-clefb ;  stigma 
large,  fleshy.     Capsule  globose,  3-celled,  opening  loculicidally,  3-8eeded. 

1.  K.  calydna,  Roxb. ;  Cor.  PI.  t.  215  ;  Fl.  Ind.  iii.  188 ;  W.  <&  A. 
Prodr.  70 ;  Wight  Ic.  t  879,  880.— Syn.  K,  fratema,  lioxb. ;  Cor.  PL 
t  216.  K.  Roxburghiana,  Wight  Ic.  t.  881.  Vem.  Pu//,  pulau, 
patUan,  pcUha^  pattdh,  pattiay  potari.     Local  n.  Barranga,  hhotiy  C.P. 

Young  leaves,  branches,  inflorescence,  involucel,  and  calyx  covered  with 
a  grey  tomentum  of  stellate  hairs.  Leaves  on  petioles  about  half  the 
length  of  blade,  from  4-6  in.  long,  and  about  equally  broad,  with  5  or 
7  palmate  nerves,  lobed,  angled  or  round,  margin  more  or  less  dentate, 
dsurk-coloured  above,  and  pale  beneath.  Flowers  polygamous,  in  axillary 
or  terminal  panicles ;  petals  white  or  pale  yellow,  longer  than  calyx  ; 
involucel  4-6-leaved,  in  the  male  flowers  at  the  time  of  flowering  as  long  as 
the  calyx,  in  the  fertile  flowers  longer  than  calyx,  enlarged  afterwards,  and 
when  the  seed  ripeai  about  three  or  four  times  longer  than  calyx.  Cap- 
sule covered  with  fuscous  tomentum. 

Common  in  the  dry  forests  of  most  parts  of  India,  not  in  the  arid  region. 
Sab-Himalayan  tract  from  the  Indus  to  Assam.  Oudh,  Bengal,  Central  Ph)vinces, 
the  Peninsula,  and  Burma. 

In  North  India  generally  a  large  shrub,  in  favourable  localities  a  small  tree 
to  40  ft.  high,  with  a  short  erect  trunk  to  3  ft.  in  girth.  The  old  leaves  are  shed 
in  Feb.,  the  new  foliage  appears  in  April  and  May.  Flowers  generally  from 
July  to  Oct. ;  the  fruit  ripens  in  the  cold  season,  and  hangs  on  the  tree  mr 
months,  conspicuous  by  the  brown  shining  calyx  and  involucel.  Bark  of  trunk 
and  laige  branches  about  1  inch  thick,  inside  viscid,  mucilaginous,  outside 
greyish  Drown,  or  almost  black,  dotted  with  white  specks,  and  undulated  with 
lon^tudinal  wrinkles. 

Sap  and  heartwood  conform,  close  and  straight-gained,  when  seasoned, 

weight  from  40  to  45  lb.  per  cub.  ft.    Used  occasionally  for  building,  ploughs 

and  oars,  and  for  carving.    In  Garhwal  a  strong  coarse  cordage  is  made  of  the 

inner  fibrous  part  of  the  bark.    In  North  India  the  mucilaginous  bark  (chukla 

paiha)  is  employed  for  the  clarification  of  sugar. 

2.  ADANSOBTLA^  Linn. 

Trees  with  digitate  leaves.  Flowers  large,  solitary.  Calyx  ovoid  or  ob- 
long, deeply  splitting  into  3  to  5  lobes.  Staminal  column  divided  at  the 
top  into  numerous  filaments,  each  bearing  a  terminal  anther.  Ovary  5- 
^  10-celled,  with  many  ovules  in  each  cell ;  style  divided  at  the  summit 
i^to  as  many  radiating  stigmas  as  there  are  cells.     Fniit  oblong,  woody. 
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indehiscent,  filled  with  pulp,  mealy  when  dry;  cotyledons  very  much 
folded,  enclosing  the  radicle  ;  albumen  thin. 

1.  A.  digitata,  Linn. ;  Roxb.  Fl.  Ind.  iii.  164  ;  W.  &  A.  Prodr. 
60  ;  Bot.  Mag.  t.  2791/2 — Baobab  or  Monkq/'bread  tree. — Vem.  Gorak- 
imli,     (Kalp,  braksh,  near  Ajmere.) 

Leaves  on  petioles  as  long  as  leaflets ;  leaflets  generally  5  or  7,  lanceo- 
late or  obovate,  acuminate,  long-attenuate  at  base,  smooth  above  and 
downy  beneath.  Peduncle  axillary,  tomentose,  often  very  long,  more  than 
1 2  in.  The  structure  of  the  fruit-bearing  peduncle  is  curious,  it  has  5  dis- 
tinct masses  of  ligneous  tissue,  each  enclosing  pith.  Flowers  pendulon& 
Calyx  thick  coriaceous,  outside  tomentose,  inside  thickly  covered  with 
long  silky  hairs.  Petals  white,  obovate,  broadly  unguiculate.  Staminal 
tube  thick,  longer  than  the  free  portion  of  fllaments;  anthers  long,  linear, 
contorted.  Ovary  ovoid,  silky-tomentose,  tapering  into  a  long  filiform 
style,  which  is  bent  downwards  after  flowering.  Fruit  pendulous,  a  laige 
downy  oblong-obovoid  capsule  8-12  in.  long,  when  dry  filled  with  tough 
stringy  fibres  and  a  mealy,  slightly  acid  substance,  in  which  the  kidney- 
shaped,  brown  hard  shining  seeds  are  immersed. 

Indigenous  in  tropical  Africa  (the  village-tree,  or  place  of  assembly  in  tb.^ 
highlands  of  Eastern  Africa).  Originally  introduced  into  India  by  Arab  trade^^ 
and  cultivated  in  many  places  in  the  Peninsula,  Bengal,  and  Central  India.  X^^ 
grows  near  Ajmere  and  m  the  North-West,  not  in  the  Panjab.  Leafless  durin.  ^ 
the  dry  season.  Fl.  in  May  and  June ;  the  new  leaves  appear  with  op  soa  -2* 
after  the  flowers.  _ 

A  large  tree,  attaining  60  or  70  ft.,  remarkable  for  its  disproportionately  thic^V 
trunk,  which  is  often  irregularly  shaped,  rapidly  tapering  upward,  soon  divid— — 
ing  into  large  limbs,  the  lower  frequently  spreading  norizon tally  with  droopin^^ 
extremities.   At  Deocarh  in  the  Central  Provinces  are  three  trees,  measuring  r^-** 
spcctively  16,  22,  and  40  ft.  in  girth,  and  trees  of  much  larger  girth  exist  else — ■ 
where.    Bark  of  boughs  and  trunk  thick,  hard,  grey  or  reddish  brown,  partiall^Si*" 
cut  into  irregular  plates  ;  inner  bark  fibrous.    The  Baobab  was  formerly  sup^-* 
posed  to  attam  a  greater  age  than  any  other  known  tree.    Adanson  estunate^^ 
tke  age  of  trees  30  ft.  diameter  in  Senegambia  at  5150  years,  and  Humboldt^ 
called  the  Baobab  the  oldest  oiganic  monument  of  our  planet    This,  however, 
seems  to  be  erroneous.    In  India,  certainly,  it  is  a  fast-growing  tree.     Roxbui^ 
states  that  the  largest  of  the  trees  in  the  Calcutta  Botanic  Garden  was  then 
(earlv  this  century)  about  25  years  old,  with  an  irregular,  short,  subcorneal 
trunk,  18  ft.  in  circumference,  from  4  to  5  ft.  above  groimd.    And  recent  in- 
formation from  Dr  Kirk,  H.M.*s  Consul  at  Zanzibar,  seems  to  show  that  the 
huge  Baobabs  of  Africa  are  not  of  the  vast  age  usually  attributed  to  them. 

The  wood  is  light,  soft  and  porous,  made  into  rafts  to  support  fishermen  in 
tanks.  On  the  western  coast  the  dry  fruit  is  used  as  floats  for  fishing-nets. 
Cordage  and  pa])er  are  made  of  the  bark,  and  in  Africa  the  pulp  of  the  fruit  is 
used  for  preparing  an  acid  beverage,  and  the  leaves,  dried  ana  powder^,  are 
mixed  with  food  as  a  condiment.  It  is  a  useful  tree,  which  thrives  well  in 
most  parts  of  India,  and  its  cultivation  should  be  encouraged. 

3.  BOMBAX,  Linn. 

Trees  with  digitate  leaves.  Calyx  cup-shaped,  truncate,  or  splitting  into 
3  to  5  lobes.     Staminal  tube  short,  split  into  5  or  more  bundlesy  divided 
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at  the  top  into  ntunerous  filaments,  each  bearing  a  tenninal  anther.  Ovaiy 
5-celled,  ovules  nomerooa  Capsule  ligneous  or  coriaceous,  opening  locu- 
licidally  in  5  yalves ;  the  seeds  embedded  in  a  woolly  substance.  Seeds 
obovoid  or  subglobose,  cotyledons  very  much  folded,  enclosing  the  radicle ; 
albumen  thin. 

1.  B.  malabarlcum,  DC. ;  Wight  111.  t  29 ;  Bedd.  Fl.  Sylv.  t  82 ; 
W.  &  A.  Prodr.  61. — Syn.  Bombax  heptaphyllum,  Cav.;  Roxb.  Cor.  PI.  t, 
247;  Eoxb.  FL  Ind.  167.  Salmalia  Malaharica,  Schott.  The  Cotton 
Tree.  Sans.  Salmali,  Vem.  Simal,  semul,  ahemhal,  semur,  mm,  samul^ 
simmal.     Local :  Wallaiki,  Gonds,  C.P.  \  Leipan,  Burm. 

Glabrous,  young  stem  and  branches  covered  with  conical  prickles, 
\  in.  long,  with  a  black  point,  surrounded  at  the  base  by  concentric 
scaly  layers  of  cork.  Common  petiole  as  long  as,  or  longer  than 
leaflets;  leaflets  5  or  7,  petiolulate,  lanceolate,  acuminate,  generally 
from  4-8  in.  long.  Flowers  large,  scarlet,  occasionally  white,  appear- 
ing before  the  leaves,  on  short  thick  pedicels,  clustered  towards  the 
ends  of  branches.  Calyx  cup-shaped,  coriaceous,  irregularly  cleft  into 
short  obtuse  lobes,  outside  smooth,  inside  white«ilky.  Petals  oblong, 
obtuse,  3-6  in.  long,  stellate,  tomentose  outside,  pul)escent  or  nearly 
glabrous  inside.  Staminal  column  short,  filaments  much  longer,  but 
shorter  than  petals,  5  innermost  forked  at  the  top,  each  branch  bearing 
an  anther,  about  10  intermediate  ones  simple,  and  the  numerous  outer 
ones  shortly  united  in  5  clusters ;  anthers  long,  reniform,  afterwards  con- 
torted. Style  longer  than  stamens,  5-lobed  at  the  top.  Fruit  on  short 
peduncle,  a  hard,  'oblong,  obtuse,  ligneous  capstde,  4-5  in.  long.  Seeds 
nomerous,  smooth,  enveloped  in  much  fine  silky  fibre. 

Indigenoos  throughout  India  and  Burma,  and  often  cultivated.  In  the  sub- 
Himalayan  tract  extends  to  the  Indus,  ascending  to  3500  ft.  in  the  N.W.  Himar 
laya,  and  cultivated  as  high  as  6000  ft.  Leafless  from  Nov.  Dec.  until  April. 
Covered  with  the  large  scarlet  flowers  in  Feb.  March  ;  the  fruit  ripens  in  April, 
May.  A  very  large  tree,  of  rapid  growth,  attaining  a  height  of  150  ft.  and  a 
girui  of  40  It.  in  Burma  and  Southern  India,  and  nearly  the  same  dimensions 
in  the  moist  and  hot  valleys  of  the  outer  Himalaya.  The  trunk  is  straight,  the 
ufiper  part  cylindrical,  at  the  base  generally  with  large  buttresses,  running  up 
the  trunk  to  some  distance,  and  often  5  to  6  ft  deep  near  the  ^und.  Similar 
battzesses  are  formed  by  many  trees  in  India  (Vitex,  Antians,  Lagerstroemia, 
Hymenodictyon,  Naucl^,  and  others)  and  in  other  tropical  countries.  The 
branches  are  in  whorls  of  5  to  7,  spreading  nearly  horizontally,  and  forming  a 
broad  conical  symmetrical  head.  The  branches  and  stem  of  young  trees  are 
covered  with  sharp  thick-set  4>rickle8.  Bark  of  trunk  and  older  branches  grey, 
a^-coloured,  corky,  even  betW^n  deep  longitudinal  and  cross-cracks. 

Wood  greyish  white,  with  darker  streaks,  light,  coarse-grained  and  porous 
No  distinct  heartwood.  Weight  23-34  lb.  per  cub.  ft.  (seasoned),  and  58}  lb. 
(green).  Value  of  P.  between  642  and  697  (Cunningham).  Not  durable,  except 
under  water.  Used  for  planking,  packing-cases,  toys,  scabbards,  fisUn^-floats, 
and  for  the  lining  of  wells.  Often  rafted  with  heavier  timber  to  make  it  float 
In  Burma  canoes  are  made  of  it,  said  to  last  3-4  years.  A  light-brown  trans- 
parent gum  esmdes  from  woimds  in  the  bark,  which  is  employed  in  native 
medicine.  The  calyx  of  the  flower-bud  is  eaten  as  a  vegetable.  The  fruit  is 
collected  before  it  opens,  and  the  cotton  with  which  it  is  filled  is  used  to  stuff 
quilts  and  pillows. 
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Order  XIII.  STEBCULIAGEJE.  ^ 

Trees,  shrubs,  or  herbs,  with  soft  wood,  frequently  tomentose  with 
stellate  hairs.  Leaves  alternate,  mostly  stipulate.  Flowers  commonly 
regular,  bisexual  or  unisexual.  Calyx  more  or  less 'deeply  divided  into 
5,  rarely  4  or  3,  valvate  lobes  or  segments.  Petals  5  or  none.  Stamens 
commonly  monadelphous,  with  5,  10,  or  15  2-celled  anthers.  Fruit- 
carpels  either  distinct  or  united  into  a  loculicidaUy  dehiscent  capsule. 
Seeds  with  or  without  albumen. — Gren.  PI.  i.  214 ;  Royle  IlL  102  ;  Wight 
111.  i.  72  (BUttneriaceae). 

Flowers  unisexual  or  polygamous  ;  petals  none  ;  fruit  of  5  dis- 
tinct or  nearly  distinct  carpels 1.  Sterculia. 

Flowers  bisexual ;  X'^tals  5  ;  anther-cells  divaricate ;  fruit- 
carpels  distinct,  or  spirally-twisted         .        .        . '      .        2.  Helictire& 
Flowers  bisexual,  with  an  involucel  of  3-5  caducous  bracts ; 
petals  5 ;  anther-cells  parallel ;  fruit  a  capsule  dehiscing 
loculicidally. 
Staminal  column  divided  into  20  filaments,    5  without 

anthers  ;  capsule  5-valvcd 8.  PrsBOSFERXUic  - 

Staminal  column  composed  of  numerous  multiseriate  fila- 
ments, all  bearing  anthers  ;  capsule  5-10-yalved  .        5.  Eriolbna. 

1.  STEBCULIA,  Linn. 

Trees,  with  entire,  lobed,  or  digitate  leaves.  Flowers  unisexual  o^^ 
polygamous.  Calyx  more  or  less  deeply  5-clefl,  rarely  4-cleft,  usuall^^ 
colouxed.  Petals  none.  Carpels  5,  distinct  or  nearly  so,  with  two  a 
more  ovules  in  each,  stalked  on  a  long  gynophore,  adnate  to  which  is  th 
staminal  column,  bearing  at  the  top  10  or  15  anthers.  Fruit-carpels  dis^ 
tinct,  spreading,  coriaceous  or  woody,  dehiscent  along  the  inner  edge,  or^ 
thin,  foliaceous,  opening  long  before  maturity.  Seeds  one  or  more  in  each 
carpel ;  albumen  adhering  to  the  cotyledons,  often  splitting  in  two ;  coty- 
ledons flat  and  thin. 

Fruit-carpels  coriaceous,  opening  at  maturity, 
leaves  deeply  5-7-lobed,  lobes  toothed  or  cleft ;  flower  panicles 

drooping ;  carpels  yillose,  with  rust-coloured  tomentum    .        1.  S,  villoaa. 
Leaves  snallowly  6-lobcd,  lobes  entire ;  flower  panicles  pyra- 
midal, erect ;  carpels  covered  with  sharp  bristles  2.  8.  urens. 
Fruit-carpels  membranous,  opetfing  long  before  maturity                     8.  ^.  colortUa, 

1.  8.  vUlosa,  Roxb.  Fl.  Ind.  iii.  153.— Tab.  X.— W.  &  A.  Prodr.  63. 
— Vem.  Oulkandtir,  massUy  oshOf  gudtftiddla,  Pb. ;  Udial,  Kamaon ; 
Uddr,  udalJa,  Oudh. 

A  tree,  with  grey  or  brown  bark ;  leaves  on  long  petioles,  crowded  at 
the  end  of  branches,  tomentose  beneath,  nearly  glabrous  above,  deeply  5- 
7-lobod  I  IoIkmi  oblong  or  ovate-oblong,  toothed  or  cleft.  StipiQes  bioad- 
lancoolnti),  deciduous.  Flowers  yellow,  on  slender  pedicels,  as  long  or 
nearly  m  long  as  the  calyx,  loosely  arranged  in  long  drooping  panicles^ 
5-8  patiiclon  at  the  end  of  the  lec^ess  branch ;  bracts  linear,  caducouB ; 
male  and  bisexual  flowers  mixed,  the  former  by  far  the  moet  numeioiiB. 
Culy  X  cam()anulate,  membranous,  border  yellow,  bottom  of  the  calyx  pink, 
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outside  with  scattered  stellate  hairs.  Flowers  hisexnal :  oyary  globose, 
on  a  gynophore  as  long  as  the  calyx,  surrounded  at  its  base  by  10 
anthers  inserted  on  a  membranous  ring,  which  is  adnate  to  the  gyno- 
phore.  Fruit  consisting  of  2  to  7  sessile,  oblong  or  obovoid,  coriaceous 
carpels,  1^-3  in.  long,  clothed  inside  and  outside  with  thick  brown  to- 
mentum  of  stellate  hairs ;  seeds  several  in  each  carpel. 

Outer  Himalaya  to  the  Indus,  ascending  to  3500  feet.  Pan  lab  Salt  range. 
Oadh  forests,  not  common.  Western  coast  from  Guzerat  southwards.  South 
India.  The  old  foliage  is  shed  Dec.,  Jan. ;  new  leaves  issue  May,  June,  after 
the  flowers,  which  (^pcar  in  March,  April ;  the  fruit  ripens  June,  July. 

Near  its  north-western  limit  this  species  is  often  only  a  shrub  8-10  ft.  high, 
with  a  straight,  somewhat  irregular  trunk,  and  a  few  large  spreading  branches. 
Farther  east  and  south  it  is  a  moderate-sized  tree,  40-50  ft*iiig^,  with  a  ^ort 
trunk  to  5  ft.  in  girth,  and  a  broad  head.  Bark  grey  or  brown,  smooth  or  some- 
what rough  with  exfoliating  scales.  Wood  soft  and  light,  no  distinct  heartwood. 
The  inner  bark  yields  a  coarse,  very  strong  fibre,  which  is  made  into  ropes  and 
coarse  canvas  for  bags.  1^9  ropes  for  dragging  timber  by  elephants  ana  buffa- 
loes in  South  India  are  made  of  the  bark  of  this  species.  A  pellucid  gum 
{iatUa)  exudes  from  the  trunk. 

2.  8.  urens,  Roxb.  PL  Corom.  t.  24  ;  FL  Ind.  iii.  145 ;  W.  &  A. 
Prodr.  63. — Vem.  Gulu,  kuluj  kulru,  gular,  gulli,  C.P. ;  Kaluuri,  Panch 
^fehals. 

A  tree,  with  white  bark.    Leaves  on  long  petioles  crowded  at  the  ends  of 

branches,  tomentose  beneath,  nearly  glabrous  above,  sinuately  5-lobed ; 

lobes  entire,  acuminate,  sinuses  shallow.     Stipules  caducous.     FlowetB 

small,  numerous,  gi^nish  yellow,  on  short  pedicels,  supported  by  linear 

tracts  longer  than  the  bud,  and  deciduous  after  flowering.  Panicles  crowded, 

^nerally  pyramidal,  erect,  every  part  covered  with  a  glutinous  yellow 

Omentum ;  a  few  bisexual  mixed  with  a  large  number  of  male  flowers. 

Gynophore  shorter  than  calyx;  filaments  10,  alternately  longer,  united 

^low  into  a  thin  sheath,  which  girds  the  gynophore.     Fruit  of  5  sessile 

'^iating,  ovate-lanceolate,  hard,  coriaceous  carpels,  3  in.  long,  rod  when 

ripe,  covered  outside  with  many  stiff"  bristles,  which  sting  like  those  of  the 

po^-itch  (Mueuna).     Seeds  oblong,  dark  chestnut -brown,  from  3  to  6 

III  each  carpel. 

Terai  forests  and  Siwalik  tract,  extending  west  to  the  Ganges.  Behar,  Central 
J  txirinces,  especially' the  Satpura  range,  &ndelkhand,  GwSior,  Western  India 
"^>in  the  Mhye  river  southwards.  Common  throughout  the  Peninsula  and  Ceylon, 
5^o«tly  on  dry,  rocky  hills,  often  associated  with  Botwfllia  thurifera.  Leafless 
^^iring  winter,  fl.  «fan.-March,  the  fruit  ripening  in  April  and  May,  and  the 
yoniig  leaves  appearing  about  the  same  time.  The  nowers,  when  touched, 
"^ve  an  unpleasant  smell,  and  so  have  the  yoimg  parts  of  this  and  other  species 
^  ^^terculicuhioic^  the  name. 

A  moderate-sized  tree,  from  30  to  50  ft.  high ;  trunk  short,  often  ^rooked 
^d  irregular,  rarely  exceeding  6  ft.  in  girth,  with  lartfis  spreading  branches, 
^k  thick,  cream-coloured,  pmk  and  white,  smooth,  shining,  with  a  thin,  white, 
^icuttparent  outer  coat,  peehng  off  like  that  of  the  birch.  The  wood  is  white, 
^cept  the  reddish  part  near  the  centre  of  large  old  trees,  soft,  Hght,  used  as 
^el ;  Sitirs  (native  guitars)  and  toys  are  made  of  it  on  the  western  coast 
l^tn  cracks  and  incisions  made  in  the  bark  exudes  a  white  gum,  which  is 

C 
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collected  and  sold  under  the  name  of  katUa,  katiraf  with  the  gum  of  S»  villosoj 
Cochlos/fermum,  and  other  trees.  The  seeds  are  roasted  ana  eateu  by  Gonds 
and  Kurkus  in  the  Central  Provinces. 

3.  8.  colorata,  Roxb.  PL  Corom.  t.  25 ;  FL  Ind.  ill  U6 ;  W.  &  A.  63. 
— Syn.  S.  WalHcIiii,  Falc. ;  Firmiana  colorata^  R  Br.  Vem.  BodulOy 
walena,  Pb.,  N.  W.P. ;  Samarri,  Oudh ;  Kfiowtfey,  hhdikai^  Bomb. 

A  tree.  Leaves  on  long  petioles  crowded  at  the  ends  of  branches,  gla- 
brous, 5-lobcd^  lobes  acuminate.  Panicles  lateral  or  terminal^  numerous, 
erect,  bright  orange-red ;  peduncles  and  calyx  clothed  with  dense  stellate 
pubescence.  Flowers  numerous,  showy,  about  an  inch  long,  on  short 
pedicels.  Calyx  cylindrical-clavate,  leathery,  mouth  5-{oothed.  Anthers 
about  30,  sessile  on  the  gynophore  below  the  ovaries.  Carpels  5,  oval ; 
styles  5,  short,  recurved.  Fruit  of  1-5,  stalked,  oblong-lancecdate  obtuse 
membranous  carpels,  opening  out  fiat  long  before  the  seed  npens,  pink 
outside,  yellowish  inside.  Seeds  generally  2,  adhering  one  to  each  margin 
of  the  carpel  near  its  base,  size  and  shape  of  a  small  bean. 

Forests  along  the  foot  and  in  the  outer  valleys  of  the  Himalava,  from  the 
Junma  south-eastward,  ascending  occasionally  to  4000  ft.  Oudh  forests  (rare), 
Central  Provinces,  the  Peninsma,  and  Burma.  In  the  dry  deciduous  lorest 
Leafless  during  winter,  fl.  March  -  April ;  the  young  leaves  appear  with  or 
soon  after  the  flowers.    The  seeds  ripen  June,  July. 

A  moderate-sized  tree,  50  to  60  tt.  high,  with  an  erect  stem,  often  fluted, 
attaining  a  girth  of  6  ft  Bark  dark  grey,  reddish  or  brownish,  with  short 
longitudinal  wrinkles,  a  few  broad  fissures,  with  a  papery  epidermis  exfoliating. 
Wood  of  a  dirty- white  colour,  with  bands  forming  concentric  lines,  and  con- 
8picu(tu8  medullary  rays,  heartwood  not  distinct  rimployed  for  ordinary  agri- 
cultural work.  Bark  made  into  rope,  less  strong  than  that  of  S,  vilhsa.  Twigs 
and  leaves  lopped  for  cattle-fodder. 

2.  HELICTEBES,  Linn.  . 

Calyx  tubular,  5-cleft  at  the  top,  often  olblique.  Peiak  5,  equal,  or  the 
2  upper  ones  broader,  the  claws  elongated.  Staminal  column  adnata  to 
gynophore,  bearing  5  or  10  anthers  ;  anther-cells  divaricating,  often  conflu- 
ent into  one.  Ovary  5-lobed,  5-celled,  with  several  ovules  in  each  cell ; 
•  styles  5,  subulate,  more  or  less  connate.  Fruit-carpels  distinct  or  separ- 
ating, opening  along  their  inner  edge,  straight  or  spirally  twisted.  Seeds 
with  little  albumen ;  cotyledons  leafy,  folded  round  the  radicle. 

1.  H.  Isora,  Linn. ;  Roxb.  FL  Ind.  143 ;  W.  &  A.  66 ;  Wight  Ic.  t  180. 
— Syn.  Isara  corylifolia,  Schott  et  £ndl.  Vem.  Marorphalf  jonka-phal^ 
kapdsi,  Pb.,  N.W.P. ;  BJiendu,  Oudh;  Anierij  Banswarra;  Kewan^ 
mnradsing,  Bomb. 

Young  branches  and  leaves  covered  with  rough  pubescence,  chiefly  of 
stellate  hairs.  Leaves  on  short  petioles,  broadly  obovate  or  orbicular, 
shortly  acuminate,  base  slightly  cordate,  often  oblique,  irr^ipilaily  toothed, 
scabrous  above,  tomentose  beneath ;  stipules  deciduous.  Peduncles  short, 
axillary,  bracteate,  usually  2  or  4.  Calyx  about  J  in.  long  or  longer, 
obliquely  and  unequally  5-toothed.  Petals  red,  twice  as  long,  reflezed. 
Gynophore  at  the  time  of  flowering  as  long  as  petals,  afterwards  elongated. 
Ajithers  10,  on  short  filaments,  alternating  with  the  teeth  of  the  staminal 
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tube.    Fruit  1*2  in.  long,  on  a  gynophore  nearly  as  long,  cylindrical,  com- 
posed of  5  spirally  twisted  tomentose  carpels. 

Bengal,  South  and  Central  India.  Banswara.  Oudh  forests  (common).  Sub- 
Himalayan  tract  as  fai  west  as  the  Jhelam.  A  shrub,  or  sma^  tree ;  new  leaves 
in  April ;  fl.  Apnl,  May,  and  throughout  the  rainy  season  ;  the  ripe  fruit  on 
the  tree  in  winter.  The  branches  are  used  for  fencing,  and  thatching  ;  the 
bark  yields  a  strong  white  fibre,  made  into  coarse  cordage  and  canvas  for 
gunny-bags.    Fruit  and  leaves  used  in  native  medicine. 

3.  PTEBOSFEBMUM,  Schreb. 

Trees  or  shrab%  pubescent  with  stellate  hairs.    Calyx  5-cleft,  deciduous. 

Petals  5,  deciduous.     Staniinal  column  adnate  to  the  gynophore,  divided 

at  the  top  into  20  filaments,  5  without  anthers  (stamisodia),  15  with 

linear  antkers,  the  cells  parallel,  opeping  longitudinaUy.     Ovary  sessile 

on  the  top  of  the  column,  5-celled,  with  several  ovules  in  each  cell ; 

style  undivided,  dub-shaped  and  5-furrowed  at  the  top.     Capsule  woody 

or  coriaceous,  opening *lobulicidally  in  5  vatees.     Seeds  produced  into  a 

vring  at  the  top  ;  albumen  little  or  none  ;  cotyledons  wrinkled  or  folded. 

Leaves  peltate  t>rohovate-obloDg                                 .1.  P.  aeeri/olhtm. 
Leaves  lanceolate 2.  P.  lancMnfolmm, 

P.  »emi9agiUatumf  a  large  tree  from  Burma,  Chittagong,  distinguished  by 
lanceolate,  semisagittate  leaves  ;  large,  broad,  laciniate  stipiues,  which  fall  after 
the  leaves  are  fully  developed  ;  broad  laciniate  bracts,  laige  obovate  petals,  and 
an  oblong  fruit  3  in.  long ;  is  cultivated  at  Saharunpore  and  elsewhere  in 
North- West  India,  but  is  not  indigenous. 

1.  P.  acerifoUnm,  Willd.— Tab.  XL— Roxb.  Fl.  Ind.  iiL  168;  W. 
&  A.  Prodr.  69 ;  WigHTIc^t.  631 ;  Bot  Mag.  620.— Sans.  Kdmihdra. 
Vem.  Kanak-champoy  Beng. ;  Taun-pceumny  Burm. 

A  large  tree.  Youjig  branchesltnd  calyx  covered  with  thick  ferruginous 
toxnentum.  StipfU#iN  man]^^f^  ^caducous.  Leaves  large,  peltate  or 
obovate^blong,  sinuately  Idbed,  -gfabrous  above,  and  grey  tomentosa 
beneath.  Flowers  fragrant,  aailiary,  on  short  pedicels,  with  many-cleft 
bracts.  Calyx  deeply  5-cl«ft;  segments  linear,  up  to  5  in.  long. 
Petals  linear  or  obliquely  wedge-shaped,  pure  white.  Capstde  ligneous^ 
brown-tomentose,  pentag(fual^  2-6  in.  long.  Seeds  numerous,  obliquely 
oTal,  compressed,  with  large,  brown,  thin  membranous  wings. 

Burma  and  hills^of  Eastern  Benj^l.  Doons  between  Jumna  and  Sarda. 
Banks  of  the  Jumna  below  Mussoone  (wild  ?).  Cultivated  throughout  India. 
FL  from  March  to  June,  fruit  ripens  in  the  cold  season.  Wood  of  a  light-red 
ccdouTy  firm.    In  the  N.W.  a  moderate-sized  tree,  attains  a  large  size  in  Burma. 

2.  P.  lancesBfolimn,  Eoxb.  FL  Ind.  163. — Yem.  Ban  kaUa,  Beng. 

A  large  tree.  Young  shoots  and  underside  of  leaves  with  short  white 
or  tawny .  tomentunL  Stipules  sabulate.  Leaves  alternate,  bifarious, 
lanceolate,  acuminate,  entire.  Flowers  fragrant,  axillary,  on  peduncles 
longer  than  calyx,  with  2  or  3  linear,  laciniate  bracts.  Sepals  linear,  r» 
volute,  1  in.  long.  Petals  obliquely  cuneiform,  white.  Capsules  lanceo- 
laie,  boaiy,  5-celled.     Seeds  2-4  in  each  cell,  winged. 

Burma,  hills  of  Eastern  Benpl.  SulvHirpalayan  tract  as  far  west  as  the 
Jumna  (wild  Y).    A  tree  of  considerable  size.    Fl.  May-June. 
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4.  EBIOLiENA,  DC. 

Shrubs  or  trees,  with  cordate  leaves  and  deciduous  stipules.  Flowers 
on  axillary  few-flowered  peduncles.  Calyx  deeply  5-cleft,  with  an  involu- 
cel  (epicalyx)  of  3-5,  often  laciniate  bracts.  Petals  5,  with  a  broad,  coria- 
ceous, hairy  claw!  Stamens  numerous,  all  fertile,  monadelphous,  in  many 
rows,  the  outer  ones  gradually  shorter ;  anthers  linear-oblong,  with  par- 
allel cells.  Style  one  ;  stigma  10-lobed.  Capsule  woody,  5-10-celled,  de- 
hiscing loculicidally,  the  dissepiments  attached  to  the  valves.  Seeds 
numerous  in  each  cell,  terminated  by  a  broad,  oblong,  or  tapering  wing. 

1.  E.  Hookeriana,  W.  &  A.  Prodr.  70  ;  Bedd.  FL  Sylv.  anal  gen.  t  v. 

A  shrub  or  small  tree.  Leaves  cordate,  shortly  acuminate,  toothed,  3  in. 
broad,  and  about  as  long,  petioles  half  the  length  of  leaf ;  stipules  linear, 
caducous.  Young  shoots,  petioles,  under  side  of  leaves,  inflorescence,  bracts 
and  outside  of  calyx  clothed  with  dense  b'ght-grey  stellate  tomentum; 
upper  side  of  leaves  with  scattered  tufts  of  stellate  hairs,  or  glabrate. 
Flowers  3-5,  peduncles  as  long  as  or  longer  than  leaf.  Calyx-segments  Ian- 
ceolate,  f-1  in.  long.  Bracts  deeply  cut  into  numerous  linear  segments. 
Style  hairy.  Capsule  7-9-celled,  ovoid,  1  in.  long  or  nearly  so,  valves  not 
keeled,  tubercled  outside. 

South  India.  Behar.  Common  Satpura  range.  Guna  (Gwalior).  FL  March, 
April.    Fruit  autumn  and  cold  season. 

A  sp.  of  Briokena,  with  leaves  5-6  in.  across  ;  petioles  nearly  as  long  as  leaf, 

I  found  (in  leaf  only)  in  the  Panch  Mehals  in  Jan.  1870.    (Vem.  Jehdli^  bud- 

jdrirdfiamtn.)    It  resembles  E.  Stock&ii,  Hf.  &  Th.  (froin  the  Concan) ;  but  I  am 

inclined  to  think  that  the  diff'erence«  between  B.  Sdokeriana,  E,  JlavescenSf 

Qarcke,  and  E,  Stocksit,  are  not  very  great.  ' 

In  Nov.  1863  I  found  a  tree  on  the  Choti  Gandnk  in  Gorakhpur,  vem. 
Beenif  witll  large  cordate,  dentate  leaves  6  tn.  broad,  petioles  2  in.,  and  oblong 
capsules,  valves  8  villose,  and  obtusely  keeled  on  the  b«ck,'biit  not  tubercled, 
which  may  possibly  belong  to  E.  spectabilis,  WalL,  a  tree  in  Nepal  with  fine, 
6lo8e-^rainea  wood  ;  and  among  the  plants  collected  by  R.  Thompson  in  Oudh, 
are  young  shoots  of  an  EriolcenOj  buds  clothed  with  stellate  tomentimi  of  long 
soft  white  hairs,  stipules  lanceolate,  laciniate,  bmcts  ovate,  laciniate  to  about  the 
middle,  which  may  be  referred  to  the  same  species.  A  tree  of  this  genus  from 
Burma  (Doani)  has  beautiful  red  wood,  whicn  polishes  well,  and  is  not  heavy, 
the  cub.  ft.  weighing  47  lb. 

Order  XIV.    TILIAGEJE*      • 

Mostly  trees  or  shrubs,  with  alternate  simple  leaves,  and  deciduous 
stipules.  Flowers  regular,  generally  bisexual  and  pentamerous.  Sepals 
free  or  connate,  valvate.  Petals  free.  Stamens  numerous,  free  or  connate  ; 
anthers  2-celled.  Ovaiy  free,  2-10-celled  ;  ovules  deflnite  or  indefinite  ; 
placentation  axile.  Fruit  generally  2-10-celled.  Seeds  with  or  with- 
out albumen.— Gen.  PI.  i.  228  ;  Royle  lU.  103,  104 ;  Wight  111.  i.  79,  82. 

lieaves  8-7-nerved  at  haae ;  anthers-bursting  longitndinally  .  1.  Grewia. 

leaves  penniveined  ;  anthers  opening  hy  slits  at  the  top  2.  £ijeocarpus. 

To  this  family  belong  Berrva  AmmoniUa  of  Ceylon,  distinguished  by  a  6- 
winged  capsule,  which  jrields  the  TrincamaUe  wood  ;  the  Ztw^tree  of  Europe, 
Tiiia  eHro/xeOf  with  wmg-like  bracts,  and  globose  indehiscent  1-2-seeded  fruit. 
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and  Corckoms  eapsulariSf  extensively  cultivated  in  Bencal,  and  now  one  of  the 
principal  articles  of  export  from  Calcutta,  yielding  the  Jute  of  commerce,  with 
a  round,  5-celled,  many-seeded  capsule. 

1.  GBEWIA,  Linn. 

Trees  or  shrubs  ;  extremities  and  leaves  pubescent  or  tomentose  with 
stellate  hairs.  Leaves  with  3-7  basal  nerves,  generally  with  lateral 
nerves  from  midrib,  and  more  or  less  distinct  transverse  veins  at  right 
angles.  Flowers  regular,  bisexual,  pentamerous;  inflorescence  cymose. 
Sepals  distinct,  deciduous,  coriaceous,  coloured  on  the  inner  side. 
Petals  clawed,  with  a  gland  or  hollow  on  the  inside  of  the  thickened 
base,  sometimes  wanting.  Stamens  indefinite,  all  fertile^  free,  inserted 
on  a  raised,  often  glandular  torus.  Ovary  2-4-celled  ;  style  subulate, 
stigma  shortly  2-4-lobed.  Fruit  a  drupe,  1-4-stoned,  entire  or  lobed, 
stones  1-  or  more-seeded,  and  divided  by  spurious  dissepiments  between 
the  seeds.    Embryo  with  flat  leafy  cotyledons  in  a  fleshy  or  homy  albumen. 

Peduncle  generally  one,  opposite  to  leaf. 
A  tree ;  flowers  yiellow,  in  umbellate  cymes   .        .  .1.  O.  0}tp(mttfolia. 

A  small  shnib  ;  flowers  white,  2-8,  or  solitary  .     2.  O.  papulifolia. 

Peduncles  axillary,  generally  more  than  one. 
Leaves  oblong,  ovate,  or  cordate. 

Drape,  when  dry,  with  a  distinct  crustaceons  or  coriaceous 
rind. 
Leaves  obloDff  ;  drapes  small,  on  long  pedicels  ,     Z,  0.  piloea. 

Leaves  orbicouu',  deeply  cordate;  drupes  glomerate,  nearly 

sessile,  §  in.  across 4.  O.  vUlaaa. 

Leaves  ovate  or  obovate  ;  drupes  pedunculate,  nearly  1 

in.  across 6.  O,  tderaphylla. 

Drupe  fleshy,  wrinkled  when  dry,  no  distinct  coriaceous 
rind. 
Trees ;  pedoneles  varying  in  langth,  never  as  long  as 
leavea 
Tomentose;  leaves  obliquely  ovate,  stipules  linear ;  buds 
^  not  ribbed,  ovoid,  ^tals  yellow  .        .  .     6.  (7.  vcUiia, 

Tomentose  \  leaves  oblirjaely  cordate,  stipules  lanceo- 
late, with  broad,  obhaue  base  ;  buds  ribbed,  cylin- 
drical or  clavate,  petajs  red  and  yellow  .  ,1,0,  cuialica. 
Pubescent  or  hoary  ;  leaves  obli(|^uelv  ovate-rhomboid, 
often  with  cordate  base  ;  stipules  falcate,  auricu- 
late  ;  buds  cylindrical  or  obovoid  .         .        .     8.  (?.  tiliaffolia. 

Herbaceous  nndershrabs  ;  pedicels  long  slender  .    9.  O,  sapida, 

I^eaves  lanceolate  or  ovate-lanceolate. 

Leaves  nearly  glabrous,  ovate-lanceolate        .  ,  10,  O.  loevigata. 

Leaves  grey-tomentose  or  hoary  beneath,  lanceolate. 
Flowers  mostly  nnisexaal ;  leaves  sharp-serrate  .  11.  0,  polygama. 

Flowers  bisexual ;  leaves  entire  or  serrulate,  margin 

often  undulate 12.  6^.  scUvifolia, 

1.  0.  oppositifolia,  Roxb.  FL  Ind.  ii.  583.— Tab.  XII— Wight  Ic. 
^  82. — Yem,  Pastuioanne,  Afg. ;  Dhamman^  hJiamman,  phanoa,  Pb. ; 
fiiiii,  Inung^  bewal,  hahul,  bemalj  bhimal,  bJiengul,  N.W.P. 

Blanches,  leaves,  and  inflorescence  rough  with  stellate  hairs.   Leaves  2-4 
"^ti.  long,  on  short  petioles,  ovate,  acuminata,  often  unequal  at  base,  obtusely 
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serrate,  3  or  5  nerves  proceeding  from  the  base,  scabrons-tomentoseonboth 
sides,  the  stellate  hairs  closer  together  beneath ;  stipules  sabulate,  early 
deciduous.  Inflorescence  umbellate.  Peduncle  generally  one,  inserted 
more  or  less  opposite  the  petiole ;  pedicels  3  to  7  or  more,  with  linear  bnusts 
at  their  base,  about  |  in.  long  when  in  flower ;  peduncles  ^1  in.  long. 
Flowers  large,  yellowish.  Sepals  linear,  about  f  in.  long  or  longer,  out- 
side densely  tomentose,  with  a  prominent  midrib  between  2  deep  fiuTOws, 
giving  the  appearance  of  3  nerves,  inside  reddish,  smooth,  wiUi  3  to  7 
parallel  nerves.  Petals  linear,  shorter  than  sepals,  yellowish  red.  Drupe 
consisting  of  from  1  to  4  more  or  less  distinct  lobes,  each  the  mie  of 
a  small  pea,  fleshy,  first  olive-green,  then  wrinkled  black,  with  scattered 
stellate  hairs,  glabrous  when  ripe. 

Common ;  wild  in  the  North  -  West  Himalaya,  from  the  Indus  to  Nepd, 
ancending  to  6000  feet  Occasionally  in  the  Salt  range  and  other  hiUs  in  the 
Panjab  ;  also  in  the  Suliman  range,  trans  -  Indus.  Frequently  planted  near 
villages  and  houses  in  the  hills.  lleaves  shed  in  March  ;  the  new  foliage  issues 
in  April  or  early  in  May  ;  fl.  March-June,  chiefly  in  May  ;  fruit  ripens  Oct-Dec 

A  moderate-sized  tree,  40  ft.  high,  with  a  straight  short  trui^  attaining  3 
to  4  ft  in  girth.    Branches  spreacUng,  branchlets  somewhat  bifarious.    Bark 
of  trunk  and  larger  branches  |  inch  thick,  ash-coloured,  smooth,  longitudinallj 
rugose.    Wood  white,  light,  very  tough,  used  where  strength  and  elasticity  are 
required,  for  oar-shafts,  handles,  shoulder-sticks  for  loads,  bows  igoUH)  used 
to  propel  a  ball  as  missile.    The  chief  use  of  the  tree  is  to  famish  fodder  for 
goats  and  sheep  during  winter ;  for  this  purpose  the  tree  is  lopped  annually* 
the  twigs  and  leaves  are  dried  and  stored  oetween  its  branches.  Tne  inner  bark 
is  steeped  in  water  10  to  15  days,  then  beaten  and  made  into  cordage,  used  for 
sandals,  boat  and  cattle  ropes ;  but  is  not  durable.    Paper  has  aJso  been  made 
of  it.    The  fruit  is  eaten. 

2.  a.  poiralifolia,  Vahl ;  W.  <&  A.  Prodr.  80  ;  Boissier  FL  Orient  L  843  ^ 
Oliver  FL  Trop.  Afr.  L  246. — Syn.  6?.  hetulcefolia,  Roth.  Vem.  Ganger, 
Pb. ;  Grungo,  Sindh ;  Gangeruriy  Rajputana. 

Branchlets  rough  with  short  stellate  hairs.  Leaves  variable  in  form, 
generally  broad-ovate,  short-acuminate,  more  rarely  obovate  and  obtuse 
or  cuneate,  sharp-dentate  or  irregularly  serrate,  and  frequently  thickened 
at  the  edges,  greyish  green  on  both  sides,  rough  with  short  stellate 
hairs,  with  3,  rarely  6,  nerves  from  base ;  petioles  ^J  in.  long .  Stipules 
subulate,  early  deciduous.  Peduncles  generally  solitary,  opposite  to  the 
leaves,  1 -flowered  or  2-3-flowered.  Flowers  large,  white;  sepals  J -J  in. 
long ;  petals  shorter,  the  linear  blade  attached  to  the  back  of  a  ciliated 
scale  (the  claw),  which  fits  round  the  angular  torus.  Drupe  2-lobed, 
shining,  smooth,  orange  red  when  ripe;  the  lobes  distinct,  the  size  of 
small  peas,  each  with  a  2-celled  stone. 

Common  on  low  hills  trans-Indus,  in  the  Salt  range  to  3000  ft,  and  in  the 
more  arid  tracts  of  the  Panjab  as  far  as  Delhi  Sindh,  Afghanistan,  Aden,  N.W. 
Himalaya,  ascending  to  2000  ft.  Dry  hills  of  Rajputana.  Peninsula.  Tropical 
Africa,  Egypt,  Persia.  A  small  shrub,  with  slender  branches  ;  the  fruit,  with 
a  scanty  but  pleasant  nulp,  is  eaten  in  Sindh.  Fl.  in  the  cold  season.  The 
wood  makes  good  wal&ing-sticks. 
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3.  0.  idlOBa,  Lam. ;  W.  &  A.  Prodr.  78.— Syn.  G.  carpinifolia,  Roxb. 
RInd.iL  687. 

Bnnchlets,  leaves,  and  inflorescence  rough  with  short  light -brown 
stellate  tomentmn.  Leaves  subcoriaceons,  2-4  in.  long,  on  short  petioles, 
oblong,  shortly  acuminate,  serrate,  base  obtuse  or  cordate,  the  middle 
ncrre  with  4-5  main  lateral  nerves  on  either  side,  the  lowest  pair  proceed- 
ing from  near  the  base ;  transverse  veins  prominent,  Pedimcles  axillary, 
1-3,  short,  \  in.  long ;  pedicels  1-3,  same  length.  Flower-buds  oblong, 
dilated  at  the  base,  constricted  in  the  middle.  Sepals  linear,  ^  in.  long. 
Petals  one-third  shorter  than  sepals,  linear,  emarginate.  Drupe  1-4-lobed, 
\  in.  across,  on  pedicels  \  in.  long,  with  a  crustaceous  rind,  covered  with 
stellate  pubescence.  Specimens  in  leaf  only  may  be  distinguished  by  the 
cordate  or  rounded  base  of  the  oblong,  short-acuminate  leaves,  with  pro- 
minent transverse  veins. 

Korth-West  India,  Behar,  Bandelkhand,  Central  Provinces,  Rajputana, 
Gozerat,  and  South  India.  A  shrub ;  fl.  July-Sept ;  the  fruit  ripens  in  the 
eold  season.  The  fruit  of  a  shrub  near  this,  and  probably  the  same,  called 
KarantOj  on  the  Bassi  hills,  east  of  the  Bunass  river  in  Meywar,  is  eaten. 

G.  hirsuta,  Vahl. ;  ViT.  &  A.  Prodr.  78— syn.  G.  pilosa,  Roxb.  Fl.  Ind.  ii.  588— 
is  a  flhrab  in  South  India  with  some  resemblance  to  G.  piloga,  Lam.,  with  lan- 
ceolate, thick  and  soft-tomentose,  penninerved  and  wrinkled  leaves ;  buds 
OToid ;  sepals  ^  in.  long^  or  less.    Drupes  slightly  lobed,  with  long  stiff  hairs. 

4.  0.  villosa,  Willd. ;  W.  &  A.  Prodr.  79 ;  Dalzell  &  Gibson,  Bombay 
Flora,  25. — Vem.  Imarra^  paaiuwanne,  T.L  ;  JalidaVy  kaskusrif  thamtJier, 
Salt  Range ;  Gawdl  kopra,  Rishengurh. 

Yoimg  parts  and  leaves  clothed  with  long  soft  hairs.  Leaves  1-3  in. 
^Dgf  nigose  above,  villous  beneath,  nearly  orbicular,  deeply  cordate,  sharp- 
serrate,  serratures  bearded  with  tufts  of  long  soft  hairs.  Petioles  ^-1  in. 
long.  Basal  nerves  3-6  ;  lateral  nerves  3-^4  on  either  side  of  midrib,  and 
on  the  outer  side  of  the  basal  nerves ;  transverse  veins  prominent.  Stip- 
^  ovate-lanceolate,  deciduous.  Flowers  dull  yellow,  in  short  compact 
axillary  cymes.  Sepals  linear,  clothed  with  long  soft  hairs ;  petals  much 
shorter  than  sepals.  Fruit  globose,  the  size  of  a  cheny  when  dry,  with  a 
crustaceous,  brown  or  reddish  rind,  covered  with  tufts  of  long  stellate 
^^^    Stones  4,  l-2-8eeded,  in  a  sweet  edible  pulp. 

Sindb,  Panjab,  trans-Indus,  Salt  range,  Rajputana,  the  Konkan.  South  India, 
tropical  Africa  and  Cape  de  Verde  filands.  FL  June-Sept.  A  sinall  shrub. 
"Hie  fruit  is  eaten. 

5.  0.  BClerophylla,  Roxb.  Hort  Beng.  42.  —  Syn.  G.  scabrophylla^ 
Boxb.  Fl.  Ind.  ii.  584  ;  Wight  Ic.  t.  89.     Vem.  PlMrsia,  Kamaon. 

Bianchlets,  inflorescence,  and  under  side  of  leaves  clothed  with  soft 
tomentam.  Leaves  scabrous  above,  ovate  or  obovate,  obtuse  or  shortly 
•ctuninate,  unequally  serrate,  3-9  in.  long ;  petioles  i-J  in«  long  ;  trans* 
▼etse  nerves  distinct;  stipules  linear,  deciduous.  Peduncles  axillary, 
generally  1-4  together,  of  various  length,  2-3-flowered ;  bracts  small  subu- 
J•^  caducous.   Flowers  white.    Sepals  liiear-lanceolate,  nearly  3  times  the 
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length  of  the  petals.  Drupe  the  size  of  a  large  gooseberry,  nearly  round, 
when  ripe  brownish  grey  and  a  little  hairy,  with  a  coriaceous  rind  when 
dry,  pulp  sweet,  glutinous,  pale  yellow.  Nuts  4,  obovoid,  rugose,  thick 
and  hard,  1-2-seeded. 

A  small  shrub  or  undershmb,  3-4  ft.  high,  common  in  the  Doons  and 
Siwaliks  from  the  Jumna  eadtwaxd.  Oudh  forests.  Sikkim.  Fruit  eatable 
(Gurbheli).    FL  April-Sept 

G.  abuttli/olia^Jxiss.  G,  aspercu,  Roxb.  FL  Ind.  iL  591 — arborescent,  from 
South  India,  resembles  this  sp.  in  leaves  and  inflorescence. 

6.  G.  vestita,  WalL— Syn.  G.  elastica,  Eoyle  IlL  t.  22.  Vem.  Farri, 
pfudwa,  dhammanj  Pb. ;  Pharsia,  pkarsdi,  pharsulay  dhamun,  dhamman^ 
N.W.P. ;  Phalm^  dhamin,  damon,  C.P. 

Young  branches,  under  side  of  leaves,  and  inflorescence  with  soft  giej 
tomentum.  Leaves  2-4  in.  long,  on  short  petioles,  obliquely  ovate,  acumi- 
nate, serrate,  sometimes  indistinctly  3-lobed,  with  5  or  6  basal  nerves, 
pale  beneath ;  stipules  linear,  nearly  as  long  as  petiole.  Cymes  compact, 
axillary.  Peduncles  short,  3  to  5  or  more,  generally  not  longer  than  ^  in., 
each  bearing  2  or  3  pedicels  of  about  the  same  length,  supported  by  lin- 
ear bracts.  Flower-buds  ovoid.  Sepals  linear-lanceolate,  about  ^  in.  long; 
nerves  indistinct,  outside  softly  tomentose  with  long  fine  hairs,  inside 
glabrous,  yellow.  Petals  much  shorter  than  sepals.  Drupe  pear-ahaped 
or  globose,  of  the  size  of  a  pea,  fleshy,  2-4-lobed,  black  when  ripe. 

Outer  Himalaya,  as  far  west  as  the  Indus.  Salt  range.  Eastern  BengaL 
Behar  and  Central  Provinces.  New  leaves  appear  in  May  ;  the  flowers,  whicb^ 
are  orange-yellow,  not  very  conspicuous,  from  Jan.  to  May ;  the  fruit  ripena 
Aug.  to  Nov. 

A  small  tree,  25  fL  high,  with  a  trunk  rarely  exceeding  2  ft.  girth.  Baric 
of  stem  cinereous  or  dark  brown,  smooth,  longitudinally  rugose.  Sapwood. 
white  or  light  brown  ;  heartwood  pale  yellow,  reddish  brown,  or  grey  brown^ 
fairly  close,  fine  and  even-grained,  when  seasoned  weighing  about  50  lb.  per 
cub.  fL,  strong,  tough,  and  elastic.  Used  for  shoulder-poles  for  loads,  bows, 
spear-handles.    Fruit  eaten. 

7.  G.  asiatica,  Linn. ;  W.  &  A.  Prodr.  79 ;  Roxb.  FL  Ind.  ii.  586. — 
Vem.  Phalsa,  phaUiy  dMmin, 

Young  branches,  under  side  of  leaves,  and  inflorescence  with  soft  grey 
or  yellowish  tomentum.  Leaves  2  to  7  in.  long,  obliquely  cordate  or  broad- 
ovate,  acuminate,  irregularly  toothed,  with  5,  6,  or  7  arching  nerves  proceed- 
ing from  the  base;  stipules  linear-lanceolate,  often  with  a  broad  oblique  base; 
petioles  ^  in.  long.  Peduncles  axillary,  2  to  7,  varying  in  length  from  ^2 
inches,  but  mosUy  1-2  in.  long,  bearing  from  3  to  5  flowers  on  bracteate 
divaricating  pedicels,  shorter  than  peduncle.  Flower-buds  ribbed,  cylin- 
drical or  clavate.  Sepals  varying  in  length,  generally  J  in.  long,  whitish- 
tomentose  outside,  reddish  brown  or  yellow  inside.  Petals  red  and  yellow, 
emarginate,  half  as  long  as  sepals.  Drupe  globose,  dark  brown  when 
ripe,  indistinctly  lobed,  with  1  or  2  nuts. 

Cultivated  throughout  India,  in  Burma,  and  the  Mauritius.    Said  to  be  wild 
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in  the  Poona  district  (Dah.  &  Oibeon,  Bombay  Fl.  26),  the  Salt  rantfe, 
Grarhwal,  the  Oudh  forests  (R  Thompeon),  and  the  Banda  district  fE<igewortn). 
Outside  India,  in  Upper  Quinea  and  South  Central  Africa,  with  ooliquely  cor- 
date leaves,  soft  tomentose  on  both  surfaces  (Oliv.  Fl.  Trop.  Afr.  L  249).  In 
Dec  1869, 1  foond  a  shrub  (in  leaf  only)  wild  on  the  dry  huls  of  the  northern 
Aravalli  near  Todgarh,  called  Dhamith  which  I  refer  to  this  species.  A  month 
later,  I  found  what  appeared  to  me  the  same  plant  in  Banswara  as  a  tree, 
called  Damanat.  Eventually  it  ma^  be  right  to  imite  G.  vtHita  with  G,  asi- 
lUea.  I  admit  that  the  specific  diflSerences  here  given  are  slight,  and  further 
researches  may  possibly  remove  them  altogether.  At  present,  however,  it  seems 
to  me  more  convenient  to  keep  the  two  species  separate. 

New  leaves  about  the  end  ot  March,  ii.  Feb.  March  ;  fruit  ripens  in  the  fol- 
lowine  months.  A  middle-sized  tree,  25  ft.  high,  with  short  trunk  3-4  ft.  in  girth. 
Bark  |  in.  thick,  grey  or  dark  brown,  undulating,  smooth  vrith  shallow  longi- 
tudinal cracks,  sapwood  whitish  ;  heartwood  reddish  brown,  with  many 
mmute  pores,  close,  even-grained,  etronc,  tough,  elastic.  Bark  employed  for 
making  rope,  mucilaginous,  used  for  refining  sugar  in  Saharanpur  Strict. 
Cultivated  for  the  small,  not  very  succulent,  pleasantly  acid  fruit. 

8.  G.  tUisBfolia,  VahL ;  W.  &  A.  Prodr.  80 ;  Roxb.  FL  Ind.  ii.  587 ; 
Bedd.  FL  Sylv.  t  108.— Vem.  Pharsa,  Oudh  ;  Dhamin,  C.P. 

Young  branches  and  leaves  pubescent,  with  scattered  stellate  hairs. 
Leaves  on  petioles  J-1  in.  long,  obliquely  ovate,  sometimes  rhomboid, 
acaminate,  bluntly  toothed  or  serrate,  with  5  basal  nerves,  3  of  which 
are  prominent  and  penniveined,  upper  side  at  length  glabrous,  under  side 
moie  or  less  pubescent  Stipules  broad-lanceolate,  often  falcate  and  auri- 
culate.  Peduncles  axillary,  numerous  (3-10),  3-5-flowered  ;  bracts  decid- 
uous. Flower-buds  cylindrical  or  obovoid.  Sepals  linear,  J-J  in.  long, 
pubescent  outside,  glabrous  inside.  Petals  oblong,  half  the  length  of 
sepals.    Drupes  globose,  size  of  a  pea,  indistinctly  lobed. 

Hot,  diT  forests  throughout  India,  Siwalik  tract  from  the  Jumna  to  Assam. 
Oudh,  Behar,  Bandelkhimd,  Central  Provinces,  the  Konkan  and  the  Peninsula. 
I^uently  associated  with  S&l.  Leaves  shed  in  March  ;  new  foliage  in  April. 
^  in  April  and  May  ;  fruit  ripens  from  June  to  October. 

A  moaerate-sized  tree,  30-35  ft.  hi^h,  with  an  erect,  straight  trunk,  4-5  ft.  in 
9^k  Bark  ^  in.  thick,  cinereous,  with  dark  blotches,  rough  with  exfoliating 
icales.  S^wood  whitish ;  heartwood  light  reddish  brown,  compact,  close- 
gnined.  Weighs  30-40  lb.  per  cub.  ft.  Easily  worked,  elastic,  durable.  Con- 
^tKts  and  expands  much  with  wet  and  dry  weather,  but  is  valuable  where 
((length  and  elasticity  are  required.  Made  into  shafts,  shoulder-poles  for 
loads,  pellet-bows,  huidles,  masts,  oars,  employed  in  cart  and  carriage  building. 
Piom  the  inner  bark  cordiu;e  is  made  in  Bombay.  Twigs  and  leaves  lopp^ 
{or  fodder.    Fruit  eaten,  of  an  agreeable  acid  flavour. 

9.  0.  sapida,  Roxb.  Fl.  Ind.  ii.  590.— Syn.  O.  nana,  Wall. 

^bescent  or  tomentose.  Leaves  ovate  or  obovate,  serrate,  3-5-nerved, 
ofieu  ahallow-lobed,  pale  beneath  ;  petioles  ^  in.  long.  Stipules  subulate. 
Peduncles  2-5,  axiUaiy,  slender,  1  in.  long,  each  with  2-5  flowers  on 
short,  divergent,  often  divaricate,  pedicels.    Flowers  yellow ;  sepals  linear- 


42  XIV.  TiLlACEiE.  [Orewta. 

oblong;  petals  nearly   entire.     Drupe  the  size  of  a  pea,  slightly  2-4< 
lobed. 

A  small  undershmb,  common  in  pastures  in  the  Doons  and  the  sub-Him- 
alayan tract,  from  the  Jumna  to  Assam,  ascending  to  3000  ft.,  with  a  short, 
thick,  woody  stem  underground,  throwing  up  annually  a  number  of  herbaceous 
shoots,  seldom  more  than  a  few  ft.  high.  These,  after  bearing  leaTes^  flowen, 
and  fruit,  are  generally  burnt  down  by  the  jungle-fires  of  the  hot  season.  The 
fruit  is  small,  but  palatable. 

10.  G.  Iffivigata,  Vabl ;  W.  &  A.  Prodr.  77.— Syn.  (7.  dtdyma,'Roxh. 
FL  Ind.  ii.  591.     Vem.  Kat  bhetcal,  bhimul,  N.W.P. ;  Kakki^  Oudh. 

Nearly  glabrous,  extremities  and  young  leaves  pubescent  with  scat- 
tered stellate  hairs.  Leaves  bifarious,  on  short  petioles,  ovate-lanoeolate, 
long-acuminate,  serrate,  base  acute,  3-6  in.  long,  penniveined,  the  low- 
est pair  of  nerves  from  the  base ;  transverse  nerves  not  prondnent  Stip- 
ules caducous.  Peduncles  axillary,  2-3  together,  slender,  nearly  an 
inch  long,  each  bearing  3  yellowish  flowers  on  shorter  bracteato  pedicels. 
Buds  oblong,  ribbed.  Sepals  linear,  ^  inch  long  or  more,  pilose.  Petal* 
oblong,  entire,  obtuse,  less  than  ^  the  length  of  sepals.  Drupe  glabroiis> 
consisting  of  2,  rarely  3,  distinct  lobes,  each  lobe  containing  one  or  two 
1-celled  nuts.  Specimens  in  leaf  only  may  be  distinguished  by  the  nearly 
glabrous  long-acuminate  leaves  with  acute  base ;  transverse  veins  not 
prominent 

Outer  Himalaya,  as  far  as  the  Jumna,  ascending  to  3000  ft.  Plentiful  in  tb6 
Gonda  and  Baraitch  divisions  of  the  Oudh  forests.  Bengal^  Behar,  and  Central 
Provinces.  Leaves  are  shed  and  renewed  in  ApriL  Fl.  June-Sept.  A  small  tre^y 
20  ft  high,  2  ft.  girth,  with  a  short,  erect  trunk,  and  a  smooth,  ^enish,  cineie^ 
ous  bark.  WocS  white,  even-,  close-ffrained,  elastic ;  no  distinct  heartwood* 
Twigs  and  leaves  lopped  for  cattle-fodder  in  the  N.W.  Provinces. 

G.  aepiaria,  Boxb.  1.  c.  589,  is  nearly  allied  to  this  sp,,  but  has  solitai^ 
peduncles,  employed  to  make  hedges  in  Bengal. 

11.  G.  polygama,  Eoxb.  FL  Ind.   ii.   588. — Syn.    O.   helieterifaliap 

Wall 

Extremities  grey-tomentose,  branchlets  pubescent.    Leaves  bifarious,  oi^ 
short  petioles,  lanceolate,  2-3  in.  long,  sharp-serrate,  penniveined,  the  lowesl^ 
pair  of  nerves  from  the  base,  glabrescent  above,  white  or  grey-velvety  bo-- 
neath.     Stipules  subulate,  longer  than  petioles.     Flowers  polygamcms, 
mostly  unisexnaL     Peduncles  slender,  axillary,  1-5  together,  much  longer 
than  petiole,  \'\  in.  long,  pedicels  2-4,  shorter  than  peduncle.    Petals  half 
the  length  of  sepals.     Male  flowers :  stamens  about  20,  inserted  on  an 
elevated  torus.    Female  flowers  :  anthers  effete,  on  short  filaments ;  stigma 
large,  stellate.     Drupe  \  in.  diam.,  indistinctly  4dobed,  shining,  with  a 
few  scattered  hairs.     Stones  4,  1 -seeded. 

Outer  Himalaya,  from  the  Chenab  to  Assam,  ascending  to  4000  ft.  Salt  range, 
Paniab.  Behar,  the  Konkan,  Burma,  Ceylon.  North  Australia.  A  shrub  or 
small  tree,  with  a  short  trunk,  bifarious  spreading  branches,  and  a  small  rounded 
crown.    FL  July- Aug. ;  fruit  ripe,  Nov.  Dec. 
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12.  O.  salTifoliA,  Heyne ;  W.  &  A.  Prodr.  77.— Syn.  O.  bicolor,  Juas. 
Vein.  Baiher^  nikki-hekkary  gargas,  Pb. 

Extremities  and  under  side  of  leaves  covered  with  sliort  white  or  grey 
hoary  pubescence.  Leaves  lanceolate,  2-3  in.  long,  margin  entire  undu- 
late or  serrulate,  3  basal  nerves,  and  2  or  3  lateral  nerves  on  either  side 
of  midrib ;  transverse  veins  indistinct ;  petioles  \  iiL  long.  Stipules 
linear,  longer  than  petiole,  with  a  distinct  nerve.  Peduncles  axillary, 
1,  2,  or  3,  longer  than  petiole,  2-3-flowered ;  pedicels  as  long  as,  or  longer 
than  peduncles.  Flowers  conspicuous,  of  a  fine  yellow  ;  petals  obovate, 
bifid,  half  the  length  of  sepals.  Drupes  of  1-2  more  or  less  distinct 
subglobose  lobes. 

Panjab,  cis-  and  trans-Indus  (ascends  in  the  Salt  ranee  to  3000  ft.),  Sindh, 
Central  Provinces,  and  the  Peninsula.  A  shrub  or  sinall  tree  16-20  ft.  high, 
with  a  short,  straight  stem,  attaining  a  girth  of  18-24  in.  Bark  light  grey  to 
reddish  brown,  or  blackish,  longitudinally  rugose.  Fl.  Feb.,  March  ;  fruit  small, 
not  succulent,  subacid,  eaten. 

G.  BothUj  DC. ;  W  &  A.  Prodr.  78— syn.  G,  Bolmfoliay  Roxb.  1.  c.  687— Coro- 
mandel  and  Bandelkhand,  with  broader,  finely  serrate  leavcH,  and  distinct  trans- 
?ene  veins,  is  nearly  allied  to  this,  and  perhaps  not  specifically  different. 

2.  EllSOCABPUSy  Linn. 

Flowers  in  axillary  racemes,  generally  bisexual.  Sepals  4  or  5.  Petals 
as  many  as  sepals,  fringed  or  lobed,  rarely  entire,  inserted  round  the 
base  of  the  thick  glandular  torus ;  induplicate-valvate  in  bud.  Stamens 
nmnerous,  inserted  on  the  torus  between  the  glands ;  anthers  linear, 
opening  at  the  top  in  2  confluent  short  slits.  Ovary  2-5-celled ;  style 
one,  subulate.  Fruit  a  drupe  with  one  kernel,  1-  or  2-5-celled,  one 
ned  in  each  celL    Albumen  fleshy ;  cotyledons  flat,  broad. 

1.  B.  GaaitniB,  Eoxb.  Fl.  Ind.  ii.  592 ;  Wight  Ic  t  66.— Sans. 
Budrdkslui.     Vem.  Budrak,  rudraktfh. 

Leaves  alternate,  approximate  near  ends  of  branches,  on  petioles  many 
tunes  shorter  than  the  leaf,  ovate-lanceolate,  indistinctly  serrate,  slightly 
niky  when  young,  afterwards  glabrous  on  both  sides,  about  6  in.  long.  Stip- 
^es  minute,  caducous.  Bacemes  below  the  leaves,  on  two-year-old  branch- 
lets,  unilateral,  drooping ;  bracts  deciduous ;  pedicels  as  long  as  flowers, 
^pds  5,  lanceolate,  acute,  silky.  Petals  5,  oblong,  divided  into  numer- 
ous sabulate  segments.  Filaments  25-40,  short,  inserted  on  the  large 
wnTex  disc.  Ovary  ovoid,  villous,  5-lobed,  5-celled ;  style  5-grooved. 
^upe  globose,  size  of  a  large  cherry,  purple  ;  nut  globose,  thick,  very 
hard,  5-celled,  surface  elegantly  tubercled,  marked  with  5  equidistant 
giooves,  running  from  the  apex  to  the  base.  Seed  generally  one  in  each 
^   Cotyledons  oblong,  tlun,  3-nerved. 

Nepal,  Assam,  Western  Ghats,  and  probably  occurs  in  the  southern  forests  of 
^Central  Provinces.  A  large  tree,  flowers  in  the  cold  season,  and  ripens  its 
&^t  in  autumn.  The  hard,  tubercled  nuts  are  polished,  made  into  rosaries  and 
"'aodets,  worn  by  Brahmins  and  Fakirs,  and  are  frequently  set  in  gold. 

Another  species,  JS,  ieiTcUuSf  Roxb.  L  c.  596,  with  bluntly  serrate,  ovate 
wea,  petio^  i  or  J  length  of  leiJ,  exterior  anther- valve  bearded,  and  a  3- 
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celled  ovary,  is  said  to  have  been  found  in  Kaniaon.    The  fruit  (Julpai,  Beng.), 
size  and  shape  of  an  olive,  is  pickled  ;  nut  oblong,  smooth,  not  tub^led. 
Numerous  species  of  this  genus  are  in  the  forests  of  South  India  and  Bunna. 

Order  XY.   MALPIGHIACiLS!. 

Usually  climbing  shrubs  with  opposite  simple  leaves ;  ezstipulate,  or 
stipules  inconspicuous.  Flowers  regular,  bisexual,  pentamerous,  usa- 
ally  yellow,  white,  or  red.  Calyx  deeply  divided,  usually  with  one  or 
moi'e  sessile  glands  outside  (eglandular  in  Aspidopterys).  Petals  free, 
clawed  or  sessile,  toothed  or  entire.  Stamens  hypogynous,  10.  Ovary 
free,  3-celled  and  3-lobed ;  placentation  axile ;  ovules  solitary.  Fruit- 
carpels  1-3,  usually  winged  (samaroid).  Seed  exalbuminous. — Gen. 
PL  L  247;  Royle  111.  133;  Wight  LI.  i.  136. 

Petals  clawed,  unequal  ;  1  stamen  longer  than  the  rest ;  style 

one  ;  carpels  winged  at  the  end         .  .  .  .1.  Hiptags. 

Petals  sessile ;  all  stamens  e<^ual ;  styles  3  ;  carpels  winged  all 

round     .        .  .  .  .2.  AspinoFTiBtB. 

1.  HIPTAGE,  Gsertner. 

Climbing  shrubs,  with  opposite,  coriaceous,  entire  leaves,  without 
stipules.  Calyx  5-partod,  with  a  largo  oblong  gland  outside,  adnate  to 
pedicel  and  calyx.  Petals  5,  unequal,  unguiculate,  silky.  Stamens  10, 
declinate,  all  antheriferous,  one  much  longer  than  the  rest  Ovary  3- 
lobed ;  style  1,  filiform.  Fruit  of  1-3  samaras,  connate  at  the  bwe, 
and  terminating  in  long  wings. 

1.  H.  Madablota,  Gaertn. ;  W.  &  A.  Prodr.  107.— Syn.  Gcertnera  raeB- 
rnoaay  Roxb.  Cor.  pi.  t.  18  ;  Fl.  Ind.  ii.  368.  Vem.  Kamptij  C.P. ;  Mod 
maltiy  aita  la/jula,  N.W.P.  ;  Endra,  chopar,  henkaVy  khuniby  Pb.  hills; 
Chahuk  churiy  Pb.  plains  ;  Halud-wail,  Mahratta. 

A  large  climbing  shrub.  Leaves  glabrous,  elliptic  or  elliptic-oblong) 
acuminate,  4-6  in.  long,  on  short,  cliannelled  petioles,  penniveined,  main 
lateral  nerves  arcuate,  4-6  on  either  side  of  midrib.  Flowers  showy,  f  in* 
across,  white  and  yellow,  in  large  terminal  panicles ;  pedicels  articiuat^ 
with  2  subulate  bracts  in  the  middle.  Carpels  3,  wings  oblanceolate* 
unequal,  one  about  2  in.  long,  the  two  others  shorter. 

Common  in  ravines  and  moist  places  in  most  parts  of  India.  Often  on  S^ 
trees.  Sub-Himalavan  tract  to  Indus,  ascending  to  3000  ft.  Mt.  Aboo,  Bunn^ 
Ceylon.    China.    !]?1.  Jan.-March.    Fr.  May.    Bark  bitter. 

2.  ASPIDOPTEKYS,  A.  Jussieu. 

Climbing  shrubs,  with  opposite,  entire  leaves,  without  stipules.  Caly^ 
5-parted,  without  a  gland.  Petals  5,  equal,  not  clawed.  Stamens  lO^ 
equal,  all  antheriferous.  Ovary  3-lobed ;  styles  3,  short.  Fruit  of  3 
samaras ;  the  seed  in  the  middle  of  a  circular,  oblong,  or  ovate  membrsi^' 
ous  wing. 

1.  A.  lanuginosa,  A.  Juss. — Syn.  Hirtm  lanuginosay  Wall.  PL  A^ 
Rar.  L  13. 
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A  laige  climber.  Leaves  cordate  or  ovate-cordate,  long-acuminate,  4-6 
in.  long ;  petiole  f  in.  long.  Under  side  of  leaves,  young  shoots,  and  in- 
florescence clothed  with  soft,  grey,  silky  tomentum.  Flowers  J  in.  across. 
Ovaries  tomentose,  with  long  white  hairs.    Wings  of  fruit  oval,  1^  in.  long. 

Nepal,  Kamaon  (to  4000  ft.),  Dehra  Doon.     Fl.  June. 

A.  ntUatUf  A.  Juss. — Svn.  Hircea  nutans^  Roxb.  Fl.  Ind.  ii.  447  ;  W.  &  A. 
Prodr.  108,  is  similar,  but  nas  glabrous  leaves  and  longer  petioles.    BengaL 

A,  RaximrgkianOj  A  Juss. — eyn.  Triopteru  indicay  Roxb.  Cor.  pL  t.  160  ; 
EirtBa  indicay  Roxb.  FL  Ind.  ii.  448,  W.  &  A.  Prodr.  108 — has  glabrous  leaves, 
ovary  with  short  hairs,  and  oblong  fruit-wings.  South  India,  Bengal,  Nepal, 
Burma. 

Order  XYI.    GERANIAGES. 

Herbs  or  shrubs,  rarely  trees,  with  opposite  or  alternate  leaves.  Flowers 
bisexuaL  Sepals  5,  rarely  fewer,  free  or  more  or  less  connate.  Petals 
as  many  as  sepals  or  wanting,  hypogynous  or  perigynous,  imbricate  or 
contorted.  Stamens  generally  twice  the  number  of  petals ;  anthers  versa- 
tile, 2-celled,  without  connective,  the  cells  parallel,  dehiscing  longitudin- 
ally. Ovary  of  3-5  carpels,  3-5-celled  and  -lobed,  the  carpels  adnate  to  the 
axis  below  ;  ovules  1  or  2  in  each  cell,  rarely  numerous  (as  in  Averrhoa). 
Fruit  various ;  albumen  scanty  or  none. — Gen.  PI.  i.  269  ;  Royle  111.  152  ; 
Wight  IlL  L  160  {Oxalidece). 

1.  AVEBBHOA,  Linn. 

Trees  with  alternate,  imparipinnate  leaves,  without  stipules.  Flowers 
-  in  cymose  panieles,  small,  regular.  Sepals  5,  imbricate.  Petals  5,  hypo- 
gynous, contorted.  Stamens  10,  slightly  connate  at  the  base,  5  shorter, 
5  longer.  Ovary  5-lobed,  5-celled  ;  styles  distinct,  with  capitate  stigmas ; 
ovnles  numerous  in  each  cell.  Fruit  oblong,  fleshy,  indehiscent.  Seeds 
2-5  in  each  cell,  with  or  without  arillus ;  embryo  straight,  with  thin 
foliaoeous  cotyledons  in  a  fleshy  albumen. 

Uaflets  ovate,  acanuDate,  2-5  pair  ;  fruit  acutely  angled  ;  seedn 

arillata  ,     \,  A.  Carambola. 

I'tifleta  oblong,   acuraiiiAte,  5-12  pair;  fruit  obtusely  angled; 

seeds  without  arillus*.  .  ,     2.  A.  Bilimbi, 

1.  A.  Oarambola,  Linn.  ;  Roxb.  Fl.  Ind.  ii.  450 ;  W.  &  A.  Prodr. 
Ul. — SanB.  Karmara,  karma-rangcu     Vem.  Kamaranga. 

A  tree,  with  close,  thick-set,  drooping  branches  ;  leaflets  subopposite, 
pale  beneath,  glabrous  or  slightly  pubescent,  ovate,  acuminate,  2-5  pair ; 
P^olulee  short,  pubescent.  Flowers  smaU,  variegated  with  white  and 
pvple,  in  panidee,  generally  axillary,  sometimes  from  the  old  wood. 
Calyx  glabrous.  The  5  shorter  stamens  usually  very  minute,  and  wholly 
^out  anthers,  or  occasionally  1  or  2  of  them  longer,  with  smaU 
^wn  anthers.  Fruit  obovoid-oblong,  3  in.  long,  with  acute  angles,  yel- 
low. Funicle  of  seed  dilated  into  a  fleshy,  bilabiate,  irregularly-cut 
anllng. 

Native  country  unknown,  probably  in  the  Indian  Archipelago.    Cultivated 
^  account  of  its  fruit  for  ages  in  tropical  and  subtropical  India,  as  far  north  as 
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Lahore.  Produces  fruit  at  Hoshiarpur.  FL  H.  and  RS.  Fruit  C.S.  Two 
varieties  cultivated  in  Bengal^  one  with  acid,  the  other  with  sweet  fruit.  The 
leaves  are  sensitive. 

2.  A.  Bilimbi,  Linn. ;  Eoxb.  ii.  451 ;  W.  &  A.  142 ;  Bedd.  FL  Syl?. 
t.  117. — ^Vern.  BUlmhi,  belambu^  blimhuy  anvalla. 

A  small  tree ;  leaflets  subopposite,  pubescent,  oblong,  acnminate,  3  in. 
long,  6-14  pair,  on  short  pubescent  petiolules.  Flowers  ^  in.  long,  daik 
brownish  purple,  in  panicles  on  the  old  wood  of  stem  and  branchei. 
Calyx  and  branches  of  inflorescence  with  dense  ferruginous  pubescence. 
All  stamens  generally  antheriferous.  Fruit  oblong,  2  in.  long,  with  ob- 
tuse angles,  yellow.     Seeds  without  arillus. 

Cultivated  and  run  wild  in  tropical  India.  Native  country  unknown.  FL 
H.S.    Fr.  R.S.    Fruit  acid,  pickled  or  preserved  with  sugar. 

Order    XVIL    BTJTACEJE. 

Shrubs  or  trees,  rarely  herbs,  generally  aromatic,  with  alternate  or  more 
rarely  opposite,  compound  or  simple  exstipulate  leaves,  dotted  wiih  tiani- 
lucent  glands.  Sepals  4-5,  free  or  connate.  Petals  same  number  as 
sepals,  hypogynous  or  perigynoua  Stamens  as  many,  or  twice  as  many, 
as  petals ;  anthers  generally  versatile,  2-celled.  Disc  annular,  cylindn- 
cal  or  elongated,  between  stamens  and  ovary.  Carpels  4-5,  mostly  con- 
nate. Seeds  oblong  or  reniform,  with  or  without  albumen;  embiyo 
large ;  cotyledons  fleshy  or  foliaceous. — Gen.  PL  i.  278  ;  Royle  IlL  129, 
157;  Wight  IlL  L  104,  165  (AurantiaeecB,  2kinthoxyle€e), 

Carpels  more  or  less  distinct ;  flowers  unisexual         .        .        .1.  ZanthoxtlUX. 
Carpels  connate ;  ovules  1-2  in  each  cell. 
Petals  imbricate;  stamens  8-10. 
Style  deciduous  ;  leaves  imparipinnate. 
Thorny  shrubs;  leaflets  opposite  ;  common  petiole  winged    2.  Limonia. 
Unarmed  shrubs  ;  leaflets  alternate  or  subopposite ;  com- 
mon petiole  terete. 
Stamens  10  ;  filaments  subulate  ;  leaflets  alternate     .     8.  MuuRATA. 
Stamens  8-10  ;  filaments  dilated  ;  leaflets  subopposite    4.  Clausena. 
Style  short,  persistent ;  leaves  1-5  foliolate        .        .        .5.  Gltcosmis. 

Petals  valvate  ;  stamens  4-5 6.  Skimmia. 

Carpels  connate ;  ovules  numerous. 

leaves  simple  ;  atamens  20-60  7.  CrrBUS. 

Leaves  imparipinnate ;  stamens  10-12           .        .        .        .8.  Febonia. 
Leaves  triiolioiate ;  stamens  80-60 9.  Mqle. 

Toddalia  aculeata,  Pers. ;  Wight  IlL  t.  66 ;  syn.  Scopolia  (taUecUa,  Roxb.  FL  Ind* 
L  616, — is  a  thorny  scandeht  shrub,  with  3-foliolate  leaves,  and  onm^e-coloiiied 

Eungent  berries,  5-grooved  and  5-secded.    South  India,  Eamaon  {Kar^,  fons^ 
y  Madden  in  Mairwara  {Dafian,  lahan). — As.  Soc.  Joum.  xvii.  pt.  L  404. 

1.  ZANTHOXYLITM,  linn. 

Leaves  alternate,  imparipinnate.  Flowers  unisexuaL  Calyx  3-5-Iobe^ 
imbricate.  Petals  3-5,  or  none.  Male  flowers :  stamens  3-5,  round  ^ 
rudimentary  ovary ;  anthers  versatile.  Female  flowers :  carpels  1-5,  oblique* 
1 -celled,  2  ovules  in  each  cell ;  styles  lateraL  Fruit-carpols  disUnci^ 
1-5,  dry  or  drupaceous,  1 -seeded,  splitting  in  2  valves.     Seeds  with  ^ 


otUhoxyhmL]  XYIL  BUTACEiE.  47 

lifoim  funicle,  and  black  croBtaceons  testA,  ofton  coyered  by  a  thin  fleshy 
^ideimis ;  albumen  fleshy,  enclosing  a  straight  or  curved  embryo,  with 
mud,  flat,  foliaceoos  cotyledons. 

1.  Z.  alatum,  Eoxb.  FL  Ind.  iii.  768.— Syn.  Z.  hostile,  WaU.  Vem. 
^rnbur^  fimur,  nmury  fimru,  darmar,  tirmaly  tezmal,  tezbal,  tlswal. 

Actdeate,  with  strong,  smooth,  nearly  straight  prickles  on  branches, 
etiolesy  and  midrib  of  leaflets,  the  prickles  on  branches  often  surrounded 
t  the  base  by  a  ring  of  cork ;  2  prickles  at  the  base  of  petiole  in  the  place 
f  stipoles.  Leaves  alternate,  imparipinnate ;  common  petiole  winged ; 
aaflets  opposite,  mostly  2-4  pair,  sessile,  lanceolate,  more  or  less  indis- 
inctly  serrate,  pellncid-punctate.  Flowers  small,  yellow,  on  lateral  pan- 
des;  peduncles  and  p^cels  pubescent;  bracts  small.  Calyx  with  6-8 
icute  s^ments.  Petals  none.  Filaments  6,  7,  or  8,  much  longer  than 
alyx.  Fruit-carpels  1,  2,  or  3,  reniform  or  ovoid,  on  short  stalks,  reddish, 
)f  the  sice  of  a  small  pea  when  fresh. 

Onter  Himalaya,  from  the  Indus  to  Bhutan,  ascendinc:  to  6000  ft,  Kosia 
Inlk  In  the  N.W.  Himalaya  chiefly  in  hot  valleys.  Fl.  April-July  ;  fruit 
ripens  Aug.-October. 

Usuallv  a  shrub,  at  times  a  small  tree  20  ft.  high,  with  a  short,  straight  trunk 
2  ft^  girtn,  short,  stiff,  bushy  branches,  forming  a  small  roundish  thin  head  of 
dazk-green  foliage.  Every  part  of  the  plant  possesses  a  peculiar  aromatic  pun- 
geiuT.  Bark  of  larger  branches  thin,  dark  brown,  even,  scabrous,  with  small  white 
specks,  that  of  the  trunk  cinereous  and  smooth.  Wood  whitish,  close,  even- 
grained,  hard,  heavy,  strong,  used  for  walking-sticks  and  clubs.  Tooth-brushes 
are  made  of  the  branches.  The  aromatic  pungent  fruit  is  used  as  a  remedy  for 
toothache,  and  as  a  condiment ;  bruised,  it  is  put  into  unwholesome  water  to 
■uke  it  good.    The  bark  is  used  for  intoxicating  fish. 

Z.  oxyphyllunij  Edgew.  Trans.  Linn.  Soc.  xx.  42,  a  straggling  shrub,  often 
climbing  over  tall  forest  -  trees,  has  laiger  leaves  ;  leaflets  6-8  pair,  serrate ; 
common  petiole  not  winged ;  flowers  in  compact  tenninal  panicles,  shorter  than 
leat  Ct^pels  red,  ^  in.  diauL,  often  4  ripemng.  QarhwaL  Kamaon.  Nepal. 
Sikkim.    Kasia.    Shady  forests,  6000-8000  ft 

Zanthoxylum  Clava  fferculis,  Linn.,  the  prickly  yellow  wood  of  Jamaica,  is 
&  large  West  Indian  timber-tree  with  beautiful  close-grained  wood,  used  for 
^(zniiture  and  inlaid-work. 

2.  LIMONIA,  Linn. 

Leaves  alternate,  imparipinnate  or  3-foliolate ;  leaflets  opposite.  Flowers 
bisexual.  Calyx  4-  or  5-clefl.  Petals  4  or  5,  oblong,  imbricate.  Stamens 
^  or  10,  £ree;  filaments  subulate ;  anthers  versatile.  Ovary  4-5-celled,  on 
an  aimular  or  elongated  disc  ;  style  deciduous ;  ovules  1  or  2  in  each  cell, 
^ndt  baccate,  1-4- celled;  seeds  1*4,  surrounded  with  mucilage;  embryo 
K^ht;  radicle  short,  conical;  cotyledons  fleshy,  plano-convex;  albumen 
none. 

1.  L.  acidissima,  Linn. ;  W.  &  A.  Prodr.  92. — Syn.  L.  crentUata, 
Boxb.  Cor.  PL  t  81,  FL  Ind.  ii.  381.     Vem.  Belt,  North-West  Prov. 

Olabroos,  armed  with  straight  thorns  ^  inch  to  1  inch  long,  mostly 
^liB&iy.  Leaves  alternate,  imparipinnate ;  common  petiole  broadly  winged, 
toliaceons;  leaflets  commonly  5  to  9,  sessile,  ovate-lanceolate,  like  the 
^g8  of  the   petiole  crenate  and  pellucid-punctate.      Flowers  white. 
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fragrant,  in  short  axillary  racemes,  frequently  bearing  l-or  2  leases.  Calyx 
4-cleft.  Petals  4,  oblong,  more  than  twice  the  length  of  calyx,  peilaad- 
punctate.  Stamens  8,  nearly  equal  Ovary  oblong,  obtase,  4-celled; 
ovules  1  in  each  cell,  pendulous ;  stigma  capitate,  obtnse.  Beny 
globose,  fleshy,  black  when  ripe,  less  than  ^  inch  diam. ;  seeds  1-4. 

Outer  Himalaya,  from  the  Sutlej  to  Garhwal,  ascendlDg  to  4000  ft.  Abbbol 
Bengal.    South  India.    Hardy  in  England.    Fl.  April,  May. 

A  shrub  8  to  10  ft.  high  ;  in  favourable  conditions  a  small  tree  16  to  18  fi, 
with  a  short  trunk  18  in.  girth,  and  a  small,  elegant  oval  head.  Bark  dnere- 
ous,  rugose :  wood  yellow,  very  handsome,  hard,  close-grained,  worthy  of  atten- 
tion for  the  lathe  ;  used  for  axles  of  oil-presses,  rice-pounders ;  good  fuel 
Pulp  of  fruit  flesh-coloured,  exceedingly  acid ;  an  article  of  commerce  in  Mala- 
bar ;  considered  protective  against  contagion,  and  an  antidote  to  venomoiu 
poisons. 

3.  MUBBAYA,  Linn. 

Unarmed  shrubs  or  trees.  Leaves  alternate,  imparipinnate,  with  alte^ 
nate  leaflets.  Flowers  bisexual.  Calyx  5-cleft.  Petals  5,  free,  imbricata 
Stamens  10,  free  ;  alternate  shorter,  filaments  subulate.  Ovary  on  a  nune 
or  less  elongated  disc,  2-5-celled,  attenuated  into  the  style,  which  is 
eventually  deciduous ;  ovules  1  or  2  in  each  celL  Fruit  a  1-2-seeded 
berry.     Seeds  without  albumen;  cotyledons  plano-convex. 

Nearly  glabrous  ;  leaflets  usually  5-7         ...        1.  if.  exotica. 
Pubescent,  leaflets  usually  10-25        .        .        .         .        2.  if.  Komigii. 

1.  M.  exotica,  L. ;  Roxb.  Fl.  Ind.  ii.  374  ;  W.  &  A.  Prodr.  94  ;  Wight 
Ic.  t.  96. — Syn.  M.  paniculata,  Jack ;  Dalz.  &  Giba  Bombay  FL  29. 
Vem.  Kaminif  Beng. ;  Marchula,  juti,  Kamaon. 

A  shrub  or  small  tree,  evergreen,  with  ash-coloured  bark ;  glabrous,  or 
young  parts  pubescent  Leaflets  usually  5-7,  shortly  petiolulate,  ovate  or 
obovate,  entire,  frequently  oblique  at  base,  1-2  in.  long,  thinly  coriaceous 
and  shining.  Flowers  white,  fragrant,  in  short  terminal  and  axillaif 
coiymbs.  Petals  linear  or  cuneate,  many  times  longer  than  calyx.  Ovaiy 
linear,  2-celled;  style  filiform;  stigma  capitate.  Berries  red,  acuminate 
at  both  ends,  2-seeded.  Varies  with  many-flowered  corymbs,  and  with 
few,  sometimes  solitary  flowers. 

Outer  Himalaya  from  the  Junma  to  Assam,  ascending  to  4500  ft.,  hillvpaits 
of  the  Oudh  forests,  Behar,  South  India,  and  Burma.  Wood  close-grained,  haidi 
white,  has  been  used  for  wood-engraving.  Cultivated  in  gardens  throughoat 
India.    Fl.  May-Sept    Fr.  Oct-Feb. 

2.  M.  Kosnigii,  SprengeL — Syn.  Bergera  Koenigii,  Linn. ;  Koxb.  FL 
Ind.  ii.  375  ;  Cor.  PL  1 1 1 2  ;  W.  &  A.  Prodr.  94.  Vem.  Gandla,  gandda, 
gdncUa,  gdndiy  gdnt,  gani,  howdla^  Pb.,  N.W.P.;  Harris  Kat-nvmy  Oudh; 
Baraanga,  Beng. 

PubescoDt  Leaflets  10-25,  oblique  at  base,  ovate-lanceolate,  shoit-peti- 
olulate,  about  1  in.  long.  Flowers  white,  in  terminal  corymbose  panicles. 
Calyx  x>er8istent ;  segments  short,  triangular.  PetaLs  oblong,  dotted,  4-5 
times  longer  than  calyx.  Anthers  short,  cordate.  Ovary  2-celled ;  style 
short,  cylindrical ;  stigma  capitate,  sulcate.  Fruit  ovoid,  black  when  ripe, 
surface  rugose ;  seeds  embedded  in  mucilaginous  fluid. 
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Oater  Himaliiya,  from  the  Ravi  to  Assaui,  oscendine  to  4000,  sometimes  to 
■000  It ;  Oudhf  Gorakhpur,  not  common  in  the  Central  Provinces.  Common  in 
len^  and  South  India.  Leaves  renewed  in  March  and  April ;  fl.  from 
Lpnl  onward  ;  fruit  ripens  June  January.  Fruit  aromatic,  astringent ;  pulp 
Qth  a  subacrid  white  juice. 

A  small,  elegant  tree,  12-15  ft.  high,  with  a  short  trunk  to  18  in.  girth,  a 
rand,  close,  shadj  crown,  with  bright  green  foliage.  All  parts  of  the  plant  have 
peculiar,  powerful,  rather  disagreeable,  aromatic  odour,  whence  most  of  the 
ative  names.  Bark  thin,  purpiish  brown,  smooth,  partly  reticulate,  the  old 
irk  exfoliating  in  flat,  nearly  4-sided,  hard  scales.  Wood  close-,  even-grained, 
ud,  durable,  employed  for  agricultural  implements.  Cultivated  for  the 
ike  of  its  leaves,  which  are  used  to  flavour  curries. 

4.  CLAUSENA,  Burm. 

Unarmed  slurabs  or  trees,  with  alternate,  imparipinnate  leaves.  Flowers 
isexuaL  Calyx  4-5-toothed,  or  -lobed.  Petals  4-5,  free,  slightly  imbricate. 
Itamens  8-10,  &ee;  filaments  dilated.  Ovary  on  a  short  raised  torus, 
l^-celled;  style  at  length  deciduous;  ovules  2  in  each  cell.  Fruit  a 
•5^selled  and  -seeded  berry. 

1.  C.  pentapliylla,  DC. — Syn.  Amyris  pentaphylla,  Roxb.  Fl.  Ind. 
L  247.  Vem.  Rattanjote,  surJmukJui,  Khyrigarh ;  Teyrur^  Gonda 
Oudh). 

A  deciduous  shrub,  extremities  silky  tomentose ;  full-grown  leaves  pu- 
leaeent  Leaflets  5-7,  leaflets  subopposite  or  alternate,  ovate  or  ovate- 
uiceolate,  acuminate,  4-6  in.  long,  short-petiolulate.  Main  lateral  nerves 
Prominent,  numerous,  anastomosing  by  conspicuous  intramarginal  veins. 
Howeis  yellowish,  in  terminal,  hairy  cymose  panicles.  Berry  ovoid,  yer- 
^icose,  pAle  orange,  ^-^  in.  long. 

Sub-Himalayan  tract,  Kamaon,  and  Nepal.  Sal  forests  of  the  Doons  and  of 
Hdh.  FL  April,  May.  Fruit  ripens  Nov.  The  bruised  leaves  are  highly 
toomtic 

5.  QLYCOSMIS,  Corrca. 

Unarmed  shrubs  or  trees  with  imparipinnate  or  unifoliolate  leaves, 
lowers  bisexual,  smaU.  Calyx  5-partite.  Petals  5,  free,  imbricate. 
Itamens  10,  free,  alternately  shorter.  Ovary  sessile,  or  on  a  very  short 
tipe,  with  5  (or  fewer)  cells ;  ovules  solitary ;  style  very  short  and 
i^  continuous  with  the  ovary,  persistent.     Fruit  1-  or  few-seeded. 

1.  O.  pentapliylla,  DC. ;  W.  &  A.  Prodr.  93. — Syn.  Limonia  peHta- 
hylla,  Roxb.  Cor.  PL  t.  84 ;  FL  Ind.  ii.  381.  Vem.  Ban-nimlm  (wild 
mn),  pUru  potcUa,  N.W.P. ;  Girgitti^  Oudh  ;  Kirmira^  Bomb. 

A  small,  evergreen,  erect  shrub,  wholly  glabrous,  exceedingly  variable  in 
s  foliage.  Leaves  generally  with  3-5  leaflets,  often  unifoliolate ;  lateral 
aflets  alternate  or  subopposite.  Leaflets  ovate-lanceolate,  ovate  or  obo- 
i^  acuminate,  4-12  in.  long,  penninerved ;  main  lateral  nerves  distinct, 
Qt  not  prominent,  joined  by  inconspicuous  intramarginal  veins.  Flowers 
Ute,  fragrant,  in  erect  terminal  or  lateral  panicles.  Berries  subglobose, 
Mte,  pink,  or  blue,  somewhat  compressed,  \  in.  across. 

D 
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Common  in  South  India,  Ceylon,  Burma,  Bengal.  Oudh  forests,  forming  tMck 
undergrowth  in  partA.  The  npe  fruit  is  eaten.  FL  spring,  autumn,  and  nearly 
thruu[,'hout  the  year. 

6.  SEIMMIA,  Thunbeig. 

1.  8.  Lanreola,  Zuccarini. — Syn.  Lhtionia  Laureola,  WolL  PL  Afl. 
rar.  t.  245  ;  Anquetilla  Laureola^  Jacquem.  Voy.  Bot.  t  161.  Vem.  A«r, 
harnij  Pb.     Nehur,  gnrl  pata,  Kamaon. 

A  small,  wholly  glabrous,  shrub ;  leaves  alternate,  lanceolate  or  ohlan- 
coolate,  coriaceous,  entire,  often  approximate  near  the  ends  of  branches 
midrib  prominent,  without  conspicuous  secondary  nerves.  Flowers  white, 
in  erect,  compact,  terminal  panicles.     Drupes  subglobose,  }  in.  across. 

HimahiYO,  Indus  to  Bhutan,  alt.  5000-11,000  ft.  Afghanistan.  FL  April, 
May.    Fruit  Oct.    The  leaves  have  an  orange-like  smell  when  crushed. 

7.  CITRUS,  Linn. 

Evergreen  shrubs  or  trees,  armed  with  axillary  thorns ;  wood  clo8&-  a&d 
even-grained.  Leaves  alternate,  simple  (unifoliolate),  glandolar-dotted, 
coriaceous;  petiole  often  winged.  Flowers  white,  or  tinged  with  red, 
sweet-scented.  Calyx  cup-shaped,  4-5  cleft.  Petals  4-5,  rarely  more, 
thick,  with  glandular  dots,  imbricate  in  bud.  Stamens  20-60;  filaments 
Hat,  more  or  less  connate  in  bundles ;  anthers  oblong.  Ovary  many-celled, 
on  a  large  annular  or  cup-shaped  disc ;  style  terete,  deciduous,  with  a  ci- 
tato, lobed  stigma;  ovules  axile,  biseriate,  4-8  in  each  cell.  Fruit  globose 
or  oblong,  succulent,  indehiscent,  divided  into  9-15  ceUs  by  membrsnoos 
dissepiments,  the  cells  with  numerous  transverse  vesicles,  filled  with 
sweet  or  more  or  less  acid  juice ;  the  rind  full  of  vesicles  or  glands,  filled 
with  aromatic  essential  oU.  Seeds  few  in  each  cell ;  testa  leathery;  albo- 
men  none ;  embryo  straight,  with  a  short  radicle,  and  thick,  fleshjf 
oily  cotyledons.     Often  2  or  3  embryos  in  one  seed. 

Young  shoots  and  leaves  perfectly  glabrous ;  transverse  vesicles 

of  pulp  concrete. 

Young  shoots  purple  ;   petals    generally  tinged  with   red  ; 

flowers  often  unisexual ;  stamens  20-40  ;  fruit  globose, 

ovoid  or  oblong,  often  terminated  by  a  knob    .         .        .     1.  C  nudica. 

Young  slioots  whitish ;  petals  white ;  flowers  bisexual ;  stamens 

20-30 ;  fruit  globose  or  flattened ;  pulp  sweet,  acid,  or  bitter    2,  C,  A  vtYMfJHk 
Young  shoots  and  under  side  of  leaves  pubescent;  transverse 

vesicles  of  pulp  distinct 8.  C  decMffUMS. 

C  japonica,  Thunberg,  the  Kttmquat,  with  small  globose  fruit  and  lanceo- 
late leaves,  as  well  as  the  other  Chinese  and  Japanese  species  and  forms,  caxfflot 
be  noticed  here. 

To  this  genus  belong  the  Citron,  Lemony  the  sweet  and  add  Lime,  the  8we<^ 
and  bitter  Orange,  the  Bergamot,  and  the  Shaddock^  most  of  which  are  culti- 
vated in  India,  and  some  of  which  are  found  wild  in  the  forests  of  the  outer 
Himalayan  valleys,  in  Sikkim,  Eomaon,  and  C^rhwal,  in  the  Easia  hillik 
the  Western  Qhats,  on  the  Pachmarhis  in  the  Satpura  range,  and  in  Banna 
The  great  multitude  of  forms  of  this  widely  cultivated  genus  has  probably  arisen 
from  two  or  three  distinct  species,  and  the  study  of  the  wild  forms  of  OranflH 
and  Limes  in  India  may  throw  some  light  upon  the  origin  and  history  c^Uie 
cultivated  kinds.    At  present  it  seems  most  convenient  to  class  the  wild  and 
cultivated  forms  under  the  three  species  defined  above  ;  but  further  leaeaiches 
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may  eyentaally  alter  the  number  of  species,  and  modify  their  limits  and  char- 
acters. These  researches  should,  however,  comprise  not  only  the  apparently  in- 
digenous forms,  and  those  cultivated  in  Europe  aud  India,  but  eqiudly  the  lai^e 
variety  of  Oranges  cultivated  in  China,  Japan,  and  Polynesia. 

A  few  introductory  remarks  regarding  the  classification  of  this  genus  may  not 
be  out  of  place.  LinnsBUS  established  two  species,  C.  medica,  with  linear  peti- 
oles, comprising  the  Lime,  Lemon,  and  Citron ;  (7.  A  uranliuniy  with  winged 
petioles,  comprising  the  sweet  and  bitter  Orange  and  the  Shaddock.  From  these 
Willdenow  separated  the  Shaddock,  C.  decumana  ;  and  Roxburgh,  Fl.  Ind.  iiL 
390,  added  C.  dcida,  under  which  name  he  described  the  acid  Lemons  and  Limes, 
and  the  sweet  Limes  of  India  with  winged  petiole,  which  therefore  could  not 
be  classed  under  C.  mediea  of  Linnaeus.  6^  irunnu,  the  small  unarmed  Orange 
of  China,  he  added  as  a  separate  species.  About  the  time  that  Roxburgh  wrote 
his  '  Flora  Lidica,'  the  history  and  classification  of  the  cultivated  Oranges  was 
the  sabject  of  careful  researches  by  two  botanists  in  the  south  of  Europe. 
Georges  Qallesio,  Sous  Prdfet  of  Savona,  published  in  1811  a  small  octavo  vol- 
ume (Traits  du  Citrus)  containing  the  results  of  most  valuable  studies  and  ob- 
servationB  made  by  him  in  the  district  of  Finale,  between  Nice  and  Genoa,  on 
the  Riviera  di  Ponente.  Gallesio  establishes  4  species  {Citron,  Lemon,  sweet 
and  hitUr  Orange),  to  which  he  refers,  either  as  varieties  or  as  hybrids,  all  forms 
known  to  him.  A  few  years  later — ^in  1813 — A.  Risso,  Professor  of  .Natural 
Sciences  at  the  Lyceum  of  Nice,  published  in  the  2(>th  volume  of  the  '  Annales 
du  Museum  d'Histoire  Naturae,*  his  "  M^moire  sur  Thistoire  naturelle  des 
Orangers,  cultivds  dans  le  D<^partement  des  Alpes  Mari times.**  His  classification 
agrees  in  the  main  with  that  ot  Gallesio,  but  he  adds  the  mveet  Lime  (C.  Limetta) 
as  a  5th  species  :  and  in  a  subsequent  work  which  appeared  in  1819,  with  mag- 
nificent illustrations  TRisso  et  Poiteau  Histoire  Naturelle  des  Orangers),  8  types 
or  races  are  describea :  1.  (7.  Aurantium,  the  sweet  Orange  ;  2.  C.  Biaaradia, 
the  bitter  Oran^  ;  3.  G.  Bergamia,  the  Bergamot ;  4.  C.  Limetta,  the  sweet 
lime  (with  white  flowers) ;  5.  C,  deeuma.na,  the  Shaddock ;  6.  C.  Lumia,  the 
sweet  Lemon  (flowers  tinned  with  red^ ;  7.  C\  Limonum,  the  Lemon  ;  and  8.  (7. 
VMdica,  the  (3itron.  This  classification  has  been  adopted  in  many  standard 
works.  A.  IMcandolle,  however,  in  his '  Geographic  Botaiiique  raisonn^'  (1855), 
871,  expresses  his  opinion  that  the  principal  forms  may  be  reduced  to  3  species, 
C.  m^Uca^  C.  Limanum,  and  C.  AvranUum^  with  the  addition,  as  a  doubtful 
species,  of  the  Shaddock.  This  arrangement  is  carried  out  in  Lowe, '  Flora  of 
Madeira'  (1868),  71  ;  but  he  adds  C-  nobilitt,  Lour.,  comprising  the  sweet  Oranges 
with  loose  skin  (the  Tangerine  and  Mandarin  Orange),  as  a  separate  species. 
Grisebach,  in  his  'West  Indian  Flora*  (1864),  132,  reverts  to  the  three  original 
species,  C.  mediea^  Aurantium^  and  decumana;  and  this  is  the  arrangement 
which  1  have  here  adopted,  with  some  modification  of  the  specific  characters. 
I  desire,  however,  to  state  at  the  outset,  that  the  characters  here  set  forth  do  not 
hold  good  in  the  case  of  aU  cultivated  kinds  classed  under  these  three  species. 
Some  of  the  intermediate  forms  may  be  hybrids  ;  and  besides,  it  is  more  than 
probable  that  we  have  not  yet  arrived  at  the  correct  classification  of  this  genus. 
The  present  arrangement,  however,  seems  the  most  convenient  to  guide  and 
facilitate  further  researches  in  India  on  this  interesting  subject 

1.  O.  medica,  Linn.  The  Citron,  Lemon,  sweet  and  acid  Lime.  Com- 
prises C  medica,  Limonum,  and  Lumia  of  Risso  and  Poiteau. 

Sbrabs,  sometimes  trees,  generally  bearing  flowers  and  fruit  at  all,  or  at 
most,  seasons  of  the  year.  Young  shoots  glabrous,  purple.  Leaves  glab- 
rous, 3-6  in.  long,  oblong  elliptic  ovate  or  ovate-lanceolate;  petioles  naked 
or  winged.  Flowers  white,  generally  tinged  with  red,  small  or  middle- 
sized,  often  unisexual ;  stamens  20-40.     Fruit  ovoid,  oblong  or  globose. 
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usually  yellow  when  ripe,  skin  thick  or  thin,  with  or  without  a  knob, 
surface  even  or  rough. 

Wild  in  Burma  ;  Chittagong  (Hooker),  "  Sitakund  hill ; "  Easia  (Hooker  snd 
Thomson),  <<  foot  of  hills,  ascending  to  4000  ft ;  *'  Sikkim  (Hooker  and  Thom- 
son), ^  hot  valleys,  ascending  to  40O0  ft.,  fruit  like  a  lemon,  but  narrow-neaked, 
2  lb.  weight.*'  Common  in  the  Doons  between  Sardah  and  Jumna  ;  Pachmarhi 
hills,  in  deep  ravines,  and  here  and  there  on  the  Western  Qhats.  The  specimeiu 
of  the  wild  Limes  and  Citrons  in  India  which  I  have  had  an  opportunity  of 
examining,  have  oblong  oblong-elliptic  or  oblong-obovate  leaves,  3-6  in.  long, 
edge  crcnate  or  blunt-serrate ;  petioles  short,  thick,  unwinged,  or  longer,  and 
narrow- winged ;  flowers  in  racemes  of  5-20,  often  unisexual ;  number  of  stameui 
varying,  generally  between  20  and  30,  sometimes  more  than  30.  Fruit  often 
knobbed.  Royle,  lU.  129,  mentions  two  forms  found  by  him,  apparently  wild, 
in  the  Doons  of  the  N. W.  Himalaya :  one  called  Bijourif  with  the  characteristiei 
of  the  Citron;  the  other  called  Behari-NlmbUy  or  Pahari  Kaguziy  wiUi  those  of 
the  Lemon, — and  which  retain  their  difference  under  cultivation.  Madden  alra^ 
in  his  paper  on  the  Terai  and  outer  mountains  of  Kamaon,  mentions  ''two 
species  of  Citrus,  probably  Liinonum  and  medico,  Jamlr  and  Bijaura!*-' 
joum.  As.  Soc.  xvii.,  pt.  i.  391.  Certainly  there  are  different  forms  amons  the 
specimens  collected  by  Royle,  by  Dr  Stewart,  myself,  and  others,  in  the  N.-W. 
Himalaya ;  but  they  require  further  investigation  on  the  spot :  and  for  the  pre- 
sent it  seems  more  convenient  to  unite  them  all  under  C  medica. 

Under  this  species  may  be  classed  the  following  cultivated  kinds : — 
a.  The  Citron.  Cmratier,  French  ;  CedrOy  ItaL ;  Fyanum,  Sans. ;  Utri} 
otrof,  Arab. ;  Bejauroy  Hind. ;  Beffpura,  Beng.  (Karanphaif  Kamaon.)  Learn 
oblong ;  petiole  short,  naked  or  marginate ;  fruit  large,  oblong  or  obordd, 
generally  terminating  in  a  blunt-pointed  beak,  or  irregularly  shaped ;  stu&ce 
warty,  rarely  even;  rind  thick,  very  aromatic,  tender;  pulp  scanty,  subacid. 
Cultivated  in  many  parts  of  India — Aasam,  Calcutta,  Chota  Nagpore,  North-Weit 
India,  Bombay  ;  also  in  Persia.  The  Chinese  place  the  fragrant  fruit  on  dishes 
to  perfume  the  air.  Madeira  and  the  south  of  Europe  export  candied  Citron, 
the  thick  fragrant  rind  preserved  in  sugar.  Lowe  (Flora  of  Madeira)  retains 
the  Citron  as  a  distinct  species,  characterised  by  oblong  leaves,  short  unwinged 
petioles,  and  niunerous  flowers  in  a  cluster.  Mr  Lowe's  classification  is  based 
on  long-continued  study  of  the  plants  cultivated  in  Madeira,  and  it  is  not  im- 
possible that  it  may  eventually  be  foimd  to  be  correct  in  this  respect. 

6.  The  Lemon.  Limoniery  more  generally  Citronnier,  French  ;  LinwMi 
Ital. ;  Citrons,  German  ;  Bara  nimbu,  Hind. ;  Kama  ^ebu,  Beng.  Leaves 
ovate  ;  petioles  marginate  or  winged  ;  fruit  middle-sized,  ovoid,  yellow,  knobbed ; 
rind  thm  ;  pulp  abundant,  very  acid.  Cultivated  abundantly  in  the  south  of 
Europe.  Citric  acid  is  made  of  it.  In  Madeira  the  Lemon  grows  into  a  tree 
20-30  ft.  high,  and  is  in  flower  and  fruit  from  Oct-May. 

c.  The  Acid  Lime  op  India.  G.  acida,  Roxb.  1.  c.  390 ;  Ic.  Roxb.  in  Herh. 
Kew.  Jamlnraf  Sans. ;  LimUy  linumn,  Arab. ;  Ldm^  nebu,  ttmbu,  nlmhUf  Beng.i 
Hind.  Leaves  oval ;  petioles  winged,  many  times  shorter  than  leaf ;  wines  lin- 
ear or  obovate.  Flowers  small,  in  short  racemes  ;  petals  generallv  4.  Roxouigh 
describes  seven  varieties,  of  which  the  two  small  thin-skinned  kinds,  yeUow 
when  ripe,  with  an  abundauoe  of  pale,  sharp  acid  juice,  are  the  most  generally^ 
cultivatai.  (Pdti  Nebti,  the  small  round  Lime ;  and  KagiJ{ji  Nebu^  Xaghz^ 
Nimhuj  the  small  long  Lime.)  A  third  kind,  the  large  acid  Lime,  is  grown  in 
Burma  and  in  Bengal  {Kdmardli-Nebu), 

d.  The  Sweet  Lime  op  India,  MUlia  Nebu,  {Amntphal.  Kamaon.)  Com- 
monly cultivated  in  most  parts  of  India  and  Burma.  Fruit  globose^  smooth,  3-6 
in.  diam.,  thin-skinned,  with  an  abundance  of  sweet,  not  aromatic,  juice.    Ripeitf 
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It  different  eeasonsy  but  principally  in  summer.  It  is  a  matter  for  further  in- 
qmiy  whether  all  kinds  of  Indian  sweet  Limes  should  be  referred  to  this  species 
The  sweet  Limes  cultivated  in  France  and  Italy  are  referred  bv  Risso  and  Poiteau 
putly  to  C.  LinuUa^  with  white  flowers,  partly  to  6'.  Xkhiui,  with  the  flowers 
doged  with  red.  Voigt,  Hoil  Suburb.  Calc.  142,  refers  the  Indian  sweet  Lime 
\aC.lAmcU4JL 

2.  0.  Aorantiimi,  Linn.  The  hitter  and  moeet  Orange^  and  the  Berga- 
mL  Comprises  C,  Auranfium,  Bigaradia,  Berganiia,  and  Limetta  of 
Riflso  and  Poiteau. 

Treee,  rarely  shrubs,  bearing  flowers  and  fruit  generally  at  one  season 
)f  the  year  only.  Young  shoots  glabrous,  greenish  white.  Leaves  glab- 
rous, 3-6  in.  long,  elliptic  or  ovate,  acuminate ;  petioles  naked  or  winged, 
vings  often  obovate,  as  large  as  the  leaf,  or  nearly  so.  Flowers  pure 
irhite,  middle-sized,  bisexu£d ;  stamens  20-30.  Fruit  globose,  often  de- 
pleased,  generally  orange-coloured,  ripe  in  India  generally  Dec-Maroh. 

Onmge-trees  have  been  found  wild  or  apparently  wild  in  the  Kasia  hills 
(Hooker  and  Thomson),  between  4000  and  3000  ft.,  with  clobnse  fruit,  winged 
and  miwinged  petioles,  and  acute  or  obtuse  leaves ;  in  Sikkim  ^Hooker  and 
Thomson),  alt.  1000  ft.,  with  unwinged  petioles,  and  oblong-eUiptic  acuminate 
letves ;  in  Kamaon  (Strachey),  at  Bagesar,  3000  ft.,  with  unwinged  petioles  ; 
in  Garhwal  (Thomson),  at  2000  ft.,  with  globose  fruit,  naked  or  marginate 
petioles,  and  oblong-lanceolate  acuminate  leaves. 

Under  this  species  may  be  classed  the  following  cultivated  kinds  :~ 
&  The  Bitter  or  Seville  Orange.  C.  Bigaradia,  Risso  et  Poiteau.  Bi- 
mradier,  French ;  Arancio  forte,  Italian ;  Pomeranze,  Qerman ;  Naranj,  Arab. 
Petiole  generally  winged  ;  flowers  larger  and  more  strongl  v  scented  than  those 
of  the  sweet  Orange ;  rind  of  fruit  very  aromatic ;  pufp  not  sweet,  bitter 
oriQstere.  Not  extensively  cultivated  in  India.  Grown  m  laige  orchards  on 
tite  island  of  Sardinia,  in  Spain,  and  elsewhere  in  the  Mediterranean  region, 
miinly  on  account  of  the  flowers,  from  which  the  essential  oil  of  Oranges  is 
diitilled.  In  the  south  of  Europe  the  bitter  Orange  is  more  hardy  than  the 
•weet  Orange,  and  this  again  is  more  hardy  than  the  Lemon. 

h.  The  Sweet  Orange.  6^  Avrantium,  Risso  et  Poiteau.  Oranger,  French ; 
Arancio  dolce,  portoqallo,  Italian  ;  Portogallo,  Greek  ;  ApfeUirie,  German  ; 
NogarangOy  Sans. ;  Naranj,  Arab. ;  Narangi,  naringi,  sangtara,  surUhura, 
^f^nda  nebUf  Hindi  and  Bengali.  Petiole  naked  or  winged ;  pulp  sweet, 
jellow,  sometimes  red,  in  a  loose  or  adhering  rind.  The  sweet  Orange  does 
not  come  to  perfection  in  all  parts  of  India.  In  Lower  Bengal  it  does  not 
|nut  at  all,  or  does  not  bear  freely,  and  the  fruit  is  dry  and  austere.  Calcutta 
18  ntpplied  from  the  valleys  of  the  Kasia  hills  north  of  Silhet  Delhi,  Nagpore, 
Anrangabad,  Sautgur  near  Vellore,  and  the  Northern  Circars,  are  famous  for 
ti^  Oranges  ;  but  there  are  laige  tracts  where  none  or  inferior  kinds  only  are 
pndQced.  In  India  the  fruit  generally  ripens  between  December  and  Mjarch, 
Keording  to  the  climate  of  the  locality.  A  variety  which  flowers  twice  a-year 
(Feb.  and  Julv),  and  yields  two  crops — the  first  from  November  to  January, 
•nd  the  second  crop  in  March  and  April — is  grown  at  Nagpore  (Firminger's  Gar- 
dening, 2d  ed.,  p.  223).  The  sweet  Orange  is  grown  in  aU  parts  of  the  Mediter- 
nmean  r^on,  and  the  fruit  is  largely  exported  from  Sardinia,  Sicilv,  the  Balearic 
^ds,  Spain,  Portugal,  and  Madeira.  On  the  Riviera,  the  cultivation,  whidi 
^  very  extensive  in  the  time  of  Gallesio,  has  declined  ;  and  in  many  cases 
^  bitter  Orange  has  been  substituted,  tne  flowers  of  this  kind  being  more 
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profitable  there  at  present  than  the  fruit  of  the  sweet  Orange.  In  the  south  of 
Europe  the  Orange  attains  a  much  larger  size  than  in  India.  A  yield  of  3000 
to  5000  Oranges  i)er  tree  annually  is  not  rare.  Near  Milis,  ou  the  island  of 
Sardinia,  there  are  trees  more  than  6  ft.  in  girth,  said  to  be  700  years  old.  Hie 
wood  of  the  Orange  is  hard,  close-,  and  even-grained,  yellowish,  weighs  49  Ih. 
when  seasoned,  and  65-70  lb.  when  green  (Skinner).  In  South  Europe  it  ii 
used  for  turning,  engraving,  inlaid  and  cabinet  work,  and  excellent  waUdxi^ 
sticks  are  made  of  shoots  and  branches. 

In  favour  of  consiilering  the  sweet  and  bitter  Orange  as  distinct  species,  the 
fact  has  been  urged  that  in  some  districts  in  the  south  of  Europe  tne  seed  of 
the  sweet  Orange  always  reproduces  its  own  kind  without  graftmg.  Regard- 
ing the  fact  there  seems  to  be  no  doubt ;  Gallesio  affirms  it  as  the  result  m  his 
researches  and  of  direct  experiments,  and  his  statements  are  confirmed  by  other 
infoiTuation  of  a  later  date.  Gallesio  states  (1.  c.  p.  32),  that  during  a  series  of 
years  he  had  sown  the  seeds  of  the  sweet  Orange  ;  that  they  never  produced  hit- 
ter Oranges ;  and  that  during  a  period  of  60  years  no  instance  was  Known  to  tbe 
practical  gardeners  of  the  Fimilais  of  a  bitter  Orange  having  been  produced  from 
the  seed  of  a  sweet  Orange-tree,  or  a  sw^eet  Orange  having  arisen  from  the  seed 
of  a  Biganidier.  In  the  last  chapter  of  his  booK  he  relates  how,  in  the  severe 
winter  of  1709,  all  Orange- trees  in  Li^uria  were  killed  ;  and  how,  to  replenish 
the  gardens,  nurseries  were  formed  with  the  seed  of  Uie  sweet  Orange.  The 
trees  thus  rai.«(cd  were  grafted  according  to  old  custom,  but  severe  frost  lecorred 
in  subse<|uent  years,  and  many  of  the  grafts  were  killed.  Some  of  the  trees 
were  regrafted  ;  others  were  left  alone,  and  these  were  found  to  produce  excel- 
lent fruit.  This  discovery  was  followed  up  ;  and  the  result  was,  that  the  dd 
custom  of  grafting  wtis  abandoned  in  many  i^arts  of  the  Riviera.  At  present 
the  sweet  Orange  is  often  grafted  on  the  bitter  Orange  stock,  because  the  latter 
is  more  himly,  and  because  grafted  trees  come  into  bearing  more  quickly  than 
seedlings  {arOres  francs) ;  but  as  far  as  our  knowledge  goes,  there  seems  no 
doubt  tnat  on  the  Riviera,  at  least,  the  seed  of  the  sweet  Orange  reproduces  its 
own  kind.  As  far  as  I  have  been  able  to  ascertain,  the  sweet  Onmge-trees  in 
the  vast  orchards  of  the  Kasia  valleys  are  all  raised  from  seed  without  giaftingi 
Ou  the  other  hand,  there  seems  no  doubt  that  in  America  the  matter  is  often 
different  Ou  the  island  of  Guadalui)e  the  seed  of  the  sweet  Orange  piodnoei 
bitter  fruit ;  and  in  Caracas,  Naranjo  agrio  is  the  term  for  an  austm  kind, 
often  produced  from  the  seed  of  sweet  Oranges  (Ernst,  plants  cultivated  « 
naturalised  in  the  valley  of  Caracas,  Seemann  Joum.  Bot  v.  272).  Macfadyen, 
in  his  *  Flora  of  Jamaica'  (1837),  p.  129,  states  that  the  seed  of  the  sweet  Orsngc 
frequently  grows  up  into  a  tree  bearing  the  bitter  fruit.  It  is  clear,  thflOi 
that  the  question,  whether  the  sweet  and  bitter  Orange  are  specifically  distinct, 
derives  no  support  from  these  facts  either  way,  and  that  it  must  be  decided  on 
other  grounds.  The  case  is  similar  to  that  of  the  Mango  in  India.  In  Bonni) 
and  I  believe  also  in  other  parts  of  India,  the  seed  of  certain  good  varieties 
produces  fruit  of  a  similar  kind  without  grafting ;  whereas,  apparently,  in  a 
climate  or  under  circumstances  somewhat  less  favourable,  ungrafted  trees,  as  a 
rule,  bear  nothing  but  inferior  fruit,  more  or  less  stringy  and  turpentiny 
The  matter  is  one  well  worthy  of  further  research  in  India.  As  matters  sttnd 
at  present,  there  docs  not  seem  sufficient  ground  for  considering  the  sweet  and 
bitter  Orange  as  distinct  species. 

c.  The  Berqamot.  C.  Bergamia,  Risso  et  Poiteau.  Flowers  smaU,  vciy 
sweet-scented;  fhiit  pear-shaped  or  globose  ;  rind  smooth,  pale  yellow ;  pulp 
acidulous,  with  a  pleasant  aroma.  Not,  as  far  as  I  know,  cultivated  in  India. 
Beivamot  oil  is  the  volatile  oil  of  the  rind.  Voigt,  1.  c  142,  refers  to  this  the 
acid  Limes  of  India,  but  they  certainly  have  more  the  character  of  C.  medico, 

d.  The  Acid  Limb  of  the  West  Indies  ((7.  Lima,  Macfadyen  ;  C>  acidis- 
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nmoy  Meyer)  is  referred  by  Grisebach,  1.  c,  to  C.  Aurantium*  It  is  described 
as  a  thorny  shrub  or  small  tree  of  shrubby  growth  ;  leaves  oval ;  flowers  white, 
pentamerous ;  stamens  25,  rarelv  30.  Fruit  nearly  globose,  smfdl,  yellow  when 
np|ey  with  a  thin  skin,  and  an  abundance  of  pure  acid  juice.  In  Jamaica  it  is 
unite  naturalised,  and  forms  strong  fences  ;  lime-juice  and  citric  acid  are  mode 
from  the  fruit  The  fruit  is  much  like  the  small  acid  Lime  of  India,  and  it  is  a 
matter  for  further  inquiry  whether  it  should  be  clarified  under  6*.  A%irantium, 
Lowe  classes  the  West  Indian  Lime  grown  in  Madeira  (Limao  de  GaUinha, 
Port.)  under  (7.  lAwMium,  Others  have  classed  the  West  Indian  Lime  under 
C*  lAmettOy  Risso. 

3.  C.  decnmana,  Willd.  The  Shaddock^  Pumdo,  Pomplemocs. — Vern. 
Batavi  Nebu,  maha  nimbuy  ehakolra, 

A  tree,  attaining  30-40  ft. ;  young  shoots  pubescent  Leaves  large,  6-9 
in.  long,  oval-oblong,  pubescent  beneath,  frequently  emarginate ;  petiole 
broad-winged.  Flowers  white,  largo ;  stamens  16-24.  Fruit  largo,  pale 
yelloWy  globose  or  pear-shaped;  rind  thick ;  pulp  palo  yellow  pink  or  crim- 
son, srweet  or  acrid ;  transverse  vesicles  distinct 

Introduced  into  India  from  Java.  Seemann,  Flora  Vitiensis,  p.  33,  states  that 
it  apparently  is  indigenous  in  Pplynesia.    Cultivated  in  most  tropical  coimtries. 

The  history  of  the  gradual  spread  of  the  species  of  this  genuH  is  remark- 
able. The  Citron  alone  is  described  by  classical  writers.  It  was  cultivated  in 
Miedia  and  Persia  long  before  the  conquests  of  Alexander  the  Great.  The  Greek 
botanist  Theophrastus,  who  wrote  shortly  after  Alexander's  death,  gives  a  de- 
teription  of  the  tree  and  its  fruit  which  cannot  be  mistaken.  They  were  called 
Meaian  and  Persian  apples,  and  valued  highly  on  account  of  their  strong  aro- 
matic scent,  as  antidotes  against  poison,  and  to  make  the  breath  sweet.  In 
Greece  and  Italy  the  tree  does  not  appear  to  have  been  cultivated  much  before 
tibus  third  century  of  our  era,  although  the  fruit  was  imported  at  a  much  earlier 
date.  Plinius  mentions  its  use  in  Rome,  and  in  his  books  the  name  Citrus  first 
occurs.  In  the  fifth  century  it  was  cultivated  in  the  island  of  Sardinia,  and 
about  Naples.  On  the  coast  of  Mentone  and  Hycres  it  w^as,  acconling  to  Gal- 
Ifisio,  introduced  in  the  twelfth  or  thirteenth  century. 

Oranges  and  Lemons  are  not  mentioned  in  the  works  of  Greek  and  Roman 
authors.  The  first  notice  r^arding  them  is  found  in  Arab  books  of  the  tenth 
and  eleventh  century ;  and  it  seems  certain  that  the  Lemon  and  the  bitter  Orange 
were  brought  from  India  to  Arabia,  Syria,  and  Egypt  in  the  ninth  or  tenth  cen- 
toij,  and  that  their  introduction  in  South  £urope  was  mainly  due  to  the  pro- 
gress of  Arab  conquest,  in  some  cases  to  the  Crusaders,  and  to  the  trade 
connections  between  the  Italian  ports  and  the  East  The  bitter  Orange  was 
extensively  cultivated  in  Sicily  and  in  Spain  in  the  twelfth  century.  In  Italy 
and  the  south  of  France,  Oranges  and  Lemons  were  not  commonly  grown  before 
the  fourteenth  century. 

The  sweet  Oran^  was  introduced  in  Europe  at  a  much  later  date  ;  and  it 
cannot  yet  be  considered  as  finally  decided  whether  it  came  by  w^ay  of  S}'ria — 
which, however,  seems  probable— or  whether  the  Portuguese  ma^  claim  the  honour 
of  having  imported  it  by  sea  from  India  or  China.  So  much  is  certain,  that  on 
landinff  in  India  the  Portuguese  found  sweet  Oranges  in  abundance  ;  this  fact  is 
speciafly  noted  in  the  accoxmt  of  Vasco  de  Gama*s  voyage. 

A  comparison  of  the  European.  Sanskrit,  and  Arabic  names  of  the  Citron, Orange, 
and  Lemon,  confirms  the  result  of  historical  research  regarding  the  spread  of 
their  cultivation.'  The  Sanskrit  name  of  the  Citron,  Vljajmray  never  went  far 
West     At  the  time  of  Alexander  the  Great,  the  fruit  was  known  under  the 
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name  of  Persian  and  Median  anples,  and  was  afterwards  called  Citmsy  the 
Latin  term  foriecdpof,  by  which  tne  Cedur,  Juniper  ^  and  other  aromatic  and  re- 
sinous coniferous  woods,  were  designated,  which,  like  the  Citron,  had  the  pro- 
perty, or  were  supposed  to  possess  the  property,  of  keeping  away  insects.  On 
the  other  hand,  the  words  Limone,  Lime,  Lemon,  evidently  derive  their  oiijnn 
from  the  Arab  Limxi ;  and  this  name  probably  has  a  Sanskrit  origin.  Ine 
Sanskrit  word  Nagaranga,  for  Orange,  is  readily  traced  in  the  Arab  Naranj, 
and  the  European  terms  Aranzio,  Pomeranze,  Orange,  A^ain,  the  word  pcrio- 
gallOf  by  which  the  sweet  Orange  is  known  in  parts  of  the  Mediterranean  r^on 
— for  instance,  in  Greece  and  Albania — is  quoted  in  proof  of  the  introduction 
of  this  fruit  by  the  Portuguese,  in  the  same  way  as  the  German  ^md  Russian) 
term,  Ap/elsine,  seems  to  point  to  its  having  been  brought  from  China. 

So  far  regarding  the  westward  spread  of  these  fruits.  Whether  the  numerous 
varieties  of  Citrons  and  Oranges  cultivated  in  China  have  originated  in  species 
indigenous  in  that  country,  or  whether  the  mountains  of  India  are  their 
ori^nal  home,  and  whether  any  fruit-trees  of  this  ^enus  are  indigenous  in  the 
Indian  Archipelago  or  in  Polynesia — these  Jire  questions  of  great  interest,  which 
call  for  further  botanical  and  historical  studies.     My  object  in  bringing  these 

J[uestions  forward  prominently  in  this  place  is  to  induce  others  with  more 
eisure  and  more  opportunities  of  observation  to  study  a  subject  of  great  histori- 
cal interest,  which  may  eventually  serve  to  bring  out  important  results  r^ard- 
ing  the  spread  and  changes  of  arborescent  species  imder  cidtivation. 

8.  PEBONIA,  Correa. 

Leaves  alternate,  imparipinnate.  Flowers  frequently  unisexual  Calyx 
small,  5-dentate,  deciduous.  Petals  5,  rarely  4-6,  oblong-lanceolate, 
imbricate.  Stamens  10-12;  filaments  subulate  from  a  broad,  densely 
villous  base ;  anthers  linear-oblong.  Ovary  5-celled,  or  1 -celled  owing 
to  the  slight  cohesion  of  the  axile  placentae,  continued  into  a  thick  oblong 
or  cylindrical  style ;  ovules  numerous,  crowded  in  several  series.  Fruit 
globose,  1 -celled,  filled  with  pulp,  with  a  hard  rind.  Seeds  numeioim, 
oblong,  flat ;  cotyledons  thick,  fleshy. 

1.  F.  Elephantum,  Correa;  Roxb.  Cor.  PI.  t  141;  FL  Ind.  ii.  411; 
Wight  Ic.  t.  15  ;  W.  &  A.  Prodr.  96.  Elephant-  or  Wood-Apple, — Sans. 
Kapittka,     Vem.  Billnj  kait,  kaitka,  kathel. 

Glabrous,  armed  with  strong,  straight,  axillary  thorns.  Leaflets  5-7, 
cuneate  or  obovate,  cronate  at  the  top.  Flowers  of  a  dull-reddish 
colour,  in  loose,  lateral,  or  terminal  leaf-bearing  panicles ;  axis  and  branches 
pubescent,  male  and  bisexual  flowers  frequently  on  the  same  panicle. 
Fruit  globose,  2  J  in.  diam. ;  rind  hard,  woody,  outside  rough,  grey- 
coloured  ;  seeds  embedded  in  a  fleshy,  edible  pulp. 

Wild  in  South  India  ;  in  the  Outer  Himalaya  and  Siwalik  tract,  ascending 
to  1500  ft.,  and  extending  west  as  far  as  the  Ravi.  Cultivated,  and  occasion* 
ally  wild,  throughout  India,  but  not  in  the  plains  of  the  Panjab.  FL  Feb.- 
Mav  ;  the  fruit  ripens  about  Oct.,  and  often  remains  long  on  the  tree. 

A  moderate-sized  tree,  with  a  symmetrical  trunk,  2-4  ft.  in  girth,  bearing  an 
elegant  oval  head  ;  leaves  with  a  slight  smell  of  aniseed.  Bcurk  dark  grey  or 
nearly  black,  wrinkled,  corrugated  with  longitudinal  shallow  furrows.  Wood 
yellowish  or  light  brown,  with  distinct  medullary  rays,  close-,  even-,  flne-grainedy 
strong,  hard,  60  lb.  per  cub.  ft.,  62-65  lb.  when  green.  Valme  of  P.  687-G60 
(Cunningham) ;  645  (Skinner).  Used  for  housebuilding,  naves,  vii-crushera^ 
and  agricultural  implements.    Too  coarse  for  engraving,  but  well  adapted  for 
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ornamental  carving.  The  sapwood  often  eaten  by  beetles.  A  white  trans- 
parent gum  exudes  from  the  bark,  which  is  collected,  and  forms  i)art  of  the 
East  Indian  Qum-Arabic  of  commerce,  together  with  the  gum  of  the  Nim, 
MangOy  Babtdy  Serine  Khair^  BahercLy  and  several  other  trees.  Pulp  of  the 
fruit  acid  ;  a  jelly  Lb  made  from  it. 

9.  iBQLEy  Correa. 

Leaves  alternate,  trifoliolate  ;  leaflets  pellucid-punctate.  Flawers  bi- 
sexual Calyx  small,  4-5-dentate,  deciduous.  Petals  4-5,  imbricate. 
Stamens  numerous,  with  short  subulate  filaments,  and  long  linear 
anthers.  Ovary  on  cylindrical  disc,  with  a  thick  fleshy  axis,  and  10-20 
small  eells  near  the  circumference,  with  numerous  oviiles  in  each  cell 
attached  to  the  central  angle.  Stigma  capitate,  obtuse,  deciduous. 
Fruit  globose,  with  a  hard  woody  rind,  8-16-celled,  filled  with  an  aro- 
matic pulp.  Seeds  numerous,  oblong,  flat ;  testa  woolly,  covered  with  a 
viscid  fluid. 

1.  A.  Marmelos,  Correa ;  Roxb.  Cor.  PL  1. 143 ;  Fl.  Ind.  ii.  579  ;  Wight 
&  A-  Prodr.  96;  Wight  Ic.  16;  Bedd.  Fl.  Sylv.  t  161.  The  Bad 
tree. — Sans.  Bilva,  maltira.  Vem.  Bd^  bil^  biluy  bilL  Local  name,  Ma- 
liaka-marra,  Gonds.,  C.P. ;  Ushitheriy  Burm. 

Glabrous,  armed  with  axillary,  straight,  strong,  sharp  spines,  1  in.  long 
or  more.  Leaflets  3,  rarely  5,  ovate-lanceolate,  crcnate,  terminal  long- 
petiolulate,  lateral  nearly  sessile.  Flowers  greenish  white,  with  a  fine 
honey  scent,  on  short  lateral  panicles ;  pedicels  and  calyx  pubescent. 
Calyx  flat,  teeth  indistinct  Petals  oblong,  coriaceous,  thickly  dotted. 
Filaments  occasionally  fascicled.  Fruit  globose,  oblong,  or  pyriform,  2  to 
5  in.  diam.,  with  a  smooth,  grey  or  yellow  rind,  and  a  thick,  orange- 
coloured,  sweet,  aromatic  pulp. 

Wild  in  the  Siwalik  tract  and  Outer  Himalaya,  ascending  to  4000  ft,  from 
the  Jhelam  to  Assam  ;  also  in  Oudh,  Behar,  Ben^l,  Central  and  ^outh  India 
and  Burma.  Often  gregarious  when  wild.  Cultivated  throughout  India,  ex- 
cept in  the  northern  part  of  the  Panjab  ;  frequently  planted  near  Hindoo 
temples.  Leaves  shed  about  March  and  April ;  the  new  foliage  appears  in 
April  and  May.  FL  about  May  ;  and  fruit  ripens  in  Oct,  Nov.,  remams  long 
on  the  tree. 

When  cultivated,  a  middle-sized  tree  to  35  ft.  high,  with  a  short,  erect,  often 
fluted,  irp^ularly-compressed,  and  scooped-out  trunk,  attaining  a  girth  of  7  ft. ; 
branches  few,  extremities  often  drooping,  forming  a  narrow  oval  head.    Wild 
(in  N.W.  India)  ^nerally  a  small,  scrubby  tree.    Bark  of  trunk  and  larger 
branches  ^  in.  thick  and  more,  outside  soft,  corky,  light-cinereous  or  bluish 
ney,  with  large  dark  stains,  and  irregular,  longitudinal,  shallow  furrows. 
Wood  l^ht-coloured,  mottled  with  darker  wavy  lines  and  small  light-coloured 
dots.     Medullary  rays  indistinct     Even-,  close-grained,  40-50  lb.  per  cub.  ft 
The  tree  being  valued  for  its  fruit,  is  not  often  felled ;  but  the  timber  is  esteemed 
for  strength  and  toughness.     Used  in  construction,  for  pestles  of  oil-  and  sugar- 
nulls,  naves  and  other  parts  of  carts,  and  for  agricultural  implements.     Twigs 
and  leaves  are  lopped  for  cattle-fodder.    The  tenacious  pulp  of  the  fruit  is  used 
medicinally  in  diarrhoea  and  dysenteir,  as  sherbet,  and  as  a  conserve  ^Pharm. 
hid.  46).    Dry,  it  keeps  well  as  a  hard,  transparent  substance.    It  is  also  con- 
ndeied  an  excellent  addition  to  mortar,  esi)ecially  in  building  wells.    Snufl^- 
boxes  are  Blade  of  the  shell  of  the  fruit ;  the  leaves,  root,  and  bark  are  used 
in  native  medicine  ;  from  the  flowers  a  scented  water  is  distilled. 
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Order  X\^II.   SIKABUBEJE. 

Shrubs  or  trees,  with  bitter  bark,  piniuite  leaves  without  stipules,  and 
simple  hairs.  Flowers  small,  generally  unisexual,  regular.  Calyx  5^ 
deft  Petals  3-5.  Stamens  hypogynous,  inserted  at  the  base  of  disc,  m 
many  as  petals,  or  double  the  number;  filaments  free;  anthers  2-celled, 
bursting  longitudinally.  Carpels  more  or  less  distinct^  rarely  oonnate 
throughout;  ovary  1-5-celIod,  generally  one  ovule  in  each  oelL  Froit- 
carpels  l-seeded.^Gen.  PL  i.  306;*£ovle  UL  157  (Zanthoxyles); 
Wight  IlL  L  165,  169,  170. 

Stamens  twice  as  many  as  petals. 

Fruit  of  1-5  Hat  foliaceous  samarx ;  learcs  pinnate  .     1.  AlLanrmJt. 

Frait  a  1 -seeded  drupe  ;  leaves  2-foIioIate  .  .     2.  BaULsrina 

Stamens  as  many  as  jwtals  ;  leaves  pinnate  8.  PlcaJSMA. 

I 
1.  AHiAKTHTJS,  Desfontainea 

Large  trees,  with  alternate  pinnate  leaves  approximate  near  the  ends  of 
branches.     Flowers  polvinimous,  in  laige  axillary  panicles.     Calyx  small, 
5-cleft;  lobes  imbricate.     Petals  5,  spreading,  induplicate-valyate  in  bod. 
Male  ilowers:  stamens  10,  inserted  at  the  luise  of  disc.     Female  flowsis  • 
stamens  none ;  carpels  2-5,  distinct,  laterally  compressed,  1  ovule  in  each  9 
st}'les  as  many  as  carpels.    Bisexual  flowers  with  2-3  stamens.    Fruit  eom- 
sisting  of  1-5  flat,  membranous,  reticulate,  linearH)blong  Bamanw,  eadm 
with  one  flattish  seed  in  the  midiile.     Seed  with  scanty  albumen,  fli^^ 
foliaceous,  orbicular  cotyledons,  and  a  superior  radicla 

1.  A.  exceLM^  Roxb.  Cor,  PL  t,  23;  FL  Ind.  u.  450;  W.  &  A.  Prodir- 
150 ;  Wight  111.  t.  67. — Sans.  Amiu.     Vem.  Arua^  South  Meywir    jp 
Alaruk,  Bumb. 

A  large  tree,  leaves  abruptly  pinnate,  more  or  less  tomentose,  commonl^^ 
8-12  in.,  sometimes  2-3  feet  long;  leaflets  nearly  opposite,  8-14  pair,ovii^ 
from  a  very  unequal  base,  often  broadly  falcate-lanceolate,  deeply  semt^^ 
often  lobed.     Flowers  yellowish,  in  axillary  panicles,  shorter  thiui  leaver 
Petals  glabrous,  ovate.     FOaments  glabrous,  shorter  than  anthers.     Sioor- 
aroD  lanceolate,  pointed  at  both  ends,  with  numerous  prominent  paiaUcB- 
nerves.     (Roxburgh  figures  filaments  longer  than  anthers.) 

Indigenous  in  Central  and  South  India,  and  extensively  planted  through(yi>^ 
India  as  far  north  as  Saharanjmr.     Leafless  during  the  early  part  of  the  col^ 
season,  the  new  leaves  appear  in  March,  April.    Fl.  April,  May.   Easily  propi^'' 
gated  by  seed  anil  cuttings.     60  to  80  ft.  high,  bark  prey,  wood  soft,  white,  nO^ 
much  used,  except  to  make  Hoais  for  fishing,  pith  laige. 

A.  glandulosay  Desf.,  which  is  at  home  in  Japan  (perhaps  also  in  China}  j 
and  cultivated  in  Europe,  differs  by  filaments  longer  Uian  anUiers,  hispi^ 
at  the  base,  and  petals  woolly  tomentose  inside.  The  leaflets,  which  ar^ 
often  4  in.  long,  have  generally  1-3  pair  of  roundeil  glandular  teeth  near  the  bas^" 
Grows  rapidly,  throws  up  abimdant  root-suckers,  and  has  on  that  account  bee^ 
employed  in  plantations  made  to  clothe  barren,  stony  hills  in  the  south  (X0 
France.     Hardy  in  England.    Bedd.  Fl.  Sylv.  t.  122  ;  Wight  Ic.  1604. 

A .  malahanca,  DC,  a  large  tree  of  the  Western  Ghats,  with  thick  rougl^ 
bark,  is  characterised  by  glabrous  leaves  ;  leaflets  lanceolate,  entire  ;  filameutd^ 
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glabrous,  longer  than  anthers,  and  a  linear-oblong  samara,  rounded  at  both  ends; 
yields  a  resin,  matti  paly  used  in  medicine  and  as  incense  (Pharm.  Ind.  60). 

2.  BAI.AWITBS,  DclUe. 

Shrubs'  or  small  trees,  usually  armed  with  axillary  or  supra-axillary 
spines ;  leaves  2-foliolate ;  leaflets  entire,  coriaceous.      Flowers  bisexual ; 
sepals  and  petals  5.     Stamens  10,  inserted  at  the  base  of  disc;  anthers 
dorsally  affixed.     Ovary  globose,  pilose,  5-celIc(l,  on  the  thick,  fleshy,  10- 
furrowed  disc;  ovules  1  in  each  cell.     Fruit  a  1 -seeded  drupe,  with  a  bony 
or  crustaceous  putamen.    Seed  without  albumen ;  cotyledons  thick,  plano- 
convex, oblong. 

1.  B.  Boxbnrghii,  Planchon. — Syn.  B,  cegyptiaca,  Wight  Ic.  t.  274 ; 
Ximenia  cBgi/ptiaca^  Roxb.  FL  Ind.  iL  253.  Vern.  ffhiyu,  Irujuay  Hin- 
gen,  Hingoty  Hingota,  In^ol. 

Thorns  axillary,  strong,  very  sharp,  often  long,  leaf-  and  flower-bearing  ; 
young  parts  pubescent,  in  dry  localities  hoary -tomentose.  Leaflets  lanceo- 
late, oblong  or  obovate,  nearly  sessile,  on  a  common  petiole  less  than  \ 
length  of  leaflets.  Flowers  small,  white,  or  greenish  white,  fragrant, 
crowded  in  flEiscicles,  axillary  and  along  lateral  branches.  Sepals  oval, 
downy,  nearly  as  long  as  petals,  both  spreading,  reflexed,  and  eventually 
deciduous.  Style  erect,  short ;  stigma  slightly  5-lobed.  Drupe  ovoid,  2 
in.  long,  5:grooved,  covered  with  a  light-grey  dry  rind,  enclosing  a  bitter 
pulp  with  an  oifensive  greasy  smell ;  nut  exceedingly  hard,  tubercled  out- 
side, 1  ^seeded. 

Common  in  many  parts  of  India,  as  far  north  as  Delhi ;    in  Rajputana, 

-^^delkhand,  the  Central  Provinces,  the  Northern  C'ircars,  the  Dekkan,  and  South 

'jidia;  grows  chiefly  in  open  dry  places  and  on  stiff  clay  soil.     New  leaves  in 

^tarch.     Fl.  in  Apnl  and  May.    Usually  a  scraggy  shrub,  in  favourable  condi- 

^ns  a  small  tree,  30  ft.  hijzh,  with  an  erect,  short  trunk,  2  ft  and  more  in  girth. 

^lie  roots  spread  far,  and  throw  up  suckers  at  a  considerable  distance  from  the 

^hink,   Buii^  of  trunk  smooth,  yellow  or  cinereous.    Wood  chiefly  used  for  fuel 

^lom  the  seed  a  fixed  oil  is  pressed ;  the  pulp  is  used  to  clean  silk  in  Rajputana ; 

^e  seeds,  the  bitter  bark,  and  subacid  leaves  are  employed  in  native  medicine; 

^e  hard  kernel  of  the  fruit  (filled  with  gunpowder)  is  used  in  fireworks. 

^     The  second  species  of  this  genus,  B.  cegyptiacay  Delile, — Boissier  Fl.  Orient. 

^   944,  Oliver  Flora  Trop.  Air.  i.  315 ;  Palestine,  Egypt,  Arabia,  and  tropical 

•Ajfrica, — has  longer  petioles,  and  the  ovary  lengthens  out  considerably  after 

lowering.     In  the  Indian  plant  the  ovary  swells,  but  remains  ovoid  and  short. 

It  is,  however,  a  matter  for  further  inquiry,  whether  all  Indian  forms  belong  to 

^tie  species. 

3.  PICBASMA,  Blumo. 

Trees,  all  parts  very  bitter,  with  alternate  imparipinnate  leaves. 
^tlowers  unisexual,  in  corymbose  panicles.  Calyx  small,  4-5-dentate. 
Petals  4-5,  ovate,  valvate.  Male  flowers  with  4-5  stamens,  inserted  under 
"^^e  disc.     Carpels  3-5,  distinct,  on  a  thick  disc ;  ovules  solitary.     Fruit 

Consisting  of  1-3,  nearly  dry,  drupes ;  seeds  with  a  straight  embryo  in  a 

fleshy  albumen. 

1.  P.  qruuwioideB,  Bennett — Syn.  Nima  quassioidesy  Hamilton.   Yem. 
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Tutdi,  tithaiy  tithu,  hula,   hnldshi,  arkhar,  Pb.  (the  two  last  names  aw 
also  used  for  species  of  Khus). 

Young  parts  pubescent  Leaflets  opposite  in  4-6  pairs,  nearly  sessile, 
ovate-lanceolate,  acuminate,  serrate;  common  petiole  6-8  in.  long. 
Corymbs  axillaiy,  shorter  than  leaf.  Flowers  smaU,  greenish,  generally 
pentamerous.  Sepals  and  petals  persistent;  petals  five  to  six  times  as 
long  as  sepals,  ovate,  acute.  Filaments  with  a  thick,  pilose  base; 
anthers  cordate-ovate,  versatile.  Drupes  globose,  J  in.  long,  black  when 
ripe. 

Outer  Himalaya,  from  the  Chenab  to  Nepal,  between  3000  and  6500  ft, 
ascending  occasionally  to  8000  ft  Also  in  China.  Fl.  from  April-June ;  the 
bitter  fruit  ripens  from  July-Sept  A  tall,  scrambling  shrub ;  bark  smooth, 
brownish,  with  white  specks,  very  bitter,  and  used  in  native  medicine  as  a 
tonic  and  stomachic. 

Order  XIX.   OGHNAGE^. 

Shrubs  or  trees,   with  alternate,   simple,  glabrous,  stipulate  leaves. 
Flowers  yellow  or  orange,  on  jointed  pediceLs.     Sepals  6,  free,  imbricate^ 
Petals  as  many  as  sepals,  or  more.     Stamens  hypogynous,  (10  or)  inde- 
finite ;  anthers  linear,  dehiscing  longitudinally  or  by  subterminal  pores- 
Ovary  deeply  3-10-lobed,  3-10-celled ;  cells  uniovulate;  style  1,  central:^ 
slender.     Fruit  of  3-10  sessile  drupes,  inserted  upon  the  enlarged  ton»- 
Seed  exalbuminous,— Gen.  PL  i  316 ;  Royle  HL  165  ;  Wight  IlL  i  171  - 

1.  OCHNAy  Schreber. 

Trees  or  shrubs,  wholly  glabrous.  Leaves  alternate,  coriaceous ;  stipul<>^ 
axillary.  Flowers  yellow.  Sepals  5.  Petals  5-10.  Stamens  numerous* 
equal;  anthers  linear.     Ovary  3-10-lobed. 

A  largo  shrub  ;  flowers  on  short  lateral  racemes  .        .         1.  0.  squarroM- 

A  small  undershrub  ;  flowers  8,  on  long  axillary  peduncles         2.  O,  pumila, 

1.  0.  BQuarrosa,  Roxb.  Gor.  PI.  t.  89  (1795) ;  FL  Ind.  u.  643 ;  W.  * 
A.  Prodr.  152;  Wight  HI  t.  69.— Syn.  O.  luciday  Lam.  (1796). 

A  shrub  or  small  tree ;  leaves  elliptic-oblong,  acute  at  both  ends,  3^^ 
in.  long,  on  short  petioles,  finely  serrulate,  with  numerous  fine,  parallel  ^ 
lateral  nerves.  Flowers  in  short  lateral  racemes  on  the  previous  year^^ 
wood,  often  on  short  generally  leafless  branchlets.     Petals  7-12. 

Bengal,  Burma,  South  India.    Will  probably  be  found  in  the  south-easter^ 
part  of  the  Centr.  Prov.    Fl.  Feb.,  March.    Fruit  May,  June.    Grown  in  garden^-' 

2.  0.  pumila,  Hamilton. — Syn.   O,   humilu,   Hamilton;   O,   eoUina^ 
Edgew.  Trans.  Linn.  Soc  xx.  43.     Vem.  Maidan-ka-ku8um,  C.P. 

An  undershrub ;  leaves  oblanceolate,  4-6  in.  long,  narrowed  into  a  shor^^ 
petiole,  serrulate  with  cuspidate  teeth.  Main  lateral  nerves  distant^^ 
irregularly  parallel.  Flowers  3,  on  pedicels  1-2  in.  long,  peduncle 
axillary,  nearly  as  long  as  leaf.     Petals  5,  longer  than  calyx. 
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Sub-Himalayan  tract,  principally  in  Sal  forestA.  Satpura  range.  South 
Konkan.  Underground  stem  perennial,  throwing  up  annually,  after  the  jungle- 
tires,  a  number  of  subherbaceous  stemB  to  2  ft.  bigli,  bearing  leaved  and  Howera. 
FL  April,  May. 

Order    XX.    BURSEBAGEJE. 

Trees  or  shrubs,  often  resinous.  Leaves  generally  alternate,  3-foliolate, 
or  imparipinnate,  in  some  cases  1-foliolatc,  without  stipules.  Flowers 
small,  bisexual  or  polygamous.  Calyx  3-5-cleft  Petals  3-5.  Stamens 
as  many  as  petals,  or  twice  their  number,  inserted  on  the  edge  or  outside 
base  of  disc ;  anthers  2-celled,  longitudiiuilly  dehiscent.  Ovary  free, 
2-5-celled  ;  ovules  generally  2  in  each  cell,  axile.  Fruit  generally  drupa- 
ceous. Seeds  one  or  few,  pendulous,  without  albumen ;  cotyledons  gen- 
erally twisted  or  crumpled,  radicle  pointing  upwards. — Gen.  PI.  i  321  ; 
P^jle  ni.  174  ;  Wight  111.  i.  180.     (Suborder  of  Terebinthacea). 

Leaves  imparipinnate,  with  numerous  leaflets. 

Frait  a   8-valved  capsule,  the  valves  se|)arsting  i 

from  the  axis  ;  calyx  small,  open  1.  Boswellia. 

Frait  a  drupe  ;  calvx  campanulate          ...        2.  Garuoa. 
Leaves  generally  d-foliolate 8.  Halsamodemdron. 

Murntra  serratOj  Wall.  {Idea  indica,  W.  &  A.  Prodr.  177),  a  large  tree,  with 
close-grained  timber,  esteemed  for  furniture — Aflxam,  Chitta^ong,  the  Uajmahal 
hiUfl — belongs  to  this  family,  and  may  posaibly  be  found  further  west  Leaves 
l^rge,  impanpinnate  ;  leaflets  lanceolate,  acuminate,  glabrous.  Flowers  small, 
ixi^  axillary  panicles  ;  calyx  small,  indistinctly  dentate  ;  petals  5,  inserted  below 
^iac ;  stamens  10  ;  stigma  sessile  ;  drupe  generally  1-seeued. 

1.  BOSWBLLIA,  Roxb. 

Trees  abounding  in  resin,  with  alternate  imparipinnate  leaves,  crowded 
*t  the  ends  of  branches.  Flowers  bisexual,  hypogynous.  Calyx  small, 
*^p«n,  5-7-cleft.  Petals  5-7.  Stamens  mostly  10,  inserted  at  the  base 
^t  the  annular  disc.  Ovary  half  immersed  in  the  disc,  3-celled;  2 
^^llateral  ovules  in  each  cell.  Fruit  a  3-valved  capsule,  opening  septi- 
^^^agally,  the  dissepiments  remaining  attached  to  the  axis,  and  bearing  3 
^^eds,  pendulous  from  the  top  of  the  inner  angle,  enclosed  in  a  hard,  bony 
^liell,*' with  a  broad  membranous  wing,  which  is  not  the  testa  of  the 
^^ed,  but  the  endocarp  of  the  fruit,  separated  from  the  outer  layer  of  the 
t^ricarp.  Seed  without  albumen;  cotyledons  trifld,  lobes  laciniate; 
'''^ciicle  superior. 

1.  B.  tliiirifera,  Colebrooke ;  Roxb.  Fl.  Ind.  ii.  383 ;  W.  &  A.  Prodr. 
^^T4.— Syn.  B.  glabra,  Roxb.  PL  Cor.  t.  207;  FL  Ind.;  W.  &  A.  Prodr. 
'•  c ;  Bedd.  FL  Sylv.  124.  Boswellia  serratay  Stackhouse  (probably), 
^em,  Salhe,  Sale,  Salaiy  Saleiy  Saler,  Local  names  :  Ouygar,  Kamaon ; 
^^or-aalai,  Gonds.,  C.P. 

Toung  parts  and  leaves  mostly  pubescent,  with  simple  hairs.  Leaves 
c^T^owded  near  ends  of  branches,  8-15  in.  long;  leaflets  8-15  pairs,  oppo- 
site, or  nearly  opposite,  sessile,  lanceolate  or  ovate-lanceolate,  from  an 
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oblique  base  more  or  less  deeply  crcnate,  apex  generally  rounded,  obtuse. 
Flowers  white,  about  ^  inch  across ;  a  number  of  racemes,  or  racemose 
panicles,  at  the  ends  of  branches,  shorter  than  the  leaves ;  bracts  small, 
deciduous.  Calyx  cup-shai)ed,  5-7-toothed.  Petals  broad-ovate,  shortly 
unguiculate.  Anthers  10-12,  hairy.  Disc  fleshy,  red.  Stigma  4-5-lob6d. 
Bony  endocarp  heart-shaped,  beaked,  in  the  centre  of  an  oblong,  mem- 
branous wing. 

Common  throughout  Behar,  the  Dekkan,  to  within  20  miles  of  the  Western 
Ghats  (Dalzell),  the  Central  Provinces,  Bandelkhand,  and  R^'putana,  in  the 
forest  tracts  at  the  foot  of  the  Himalaya,  westward  as  far  as  the  Sutlej,  also  in 
South  India.  Grows  chiefly  on  hot,  arid  hills,  more  or  less  gregariously,  fonning 
open  forests,  and  often  associated  with  Sterculia  urens.  Particularly  abun- 
dant on  the  trap  hiUs  of  the  Dekkan  and  the  Satpura  range. 

Deciduous,  the  old  leaves  fall  about  March  and  April,  and  are  replaced  in 
June  by  the  fresh  foliage.  The  flowers  appear  when  the  tree  is  leafless ;  some- 
times before  the  old  leaves  fall,  or  after  tne  young  leaves  have  appeared.  Eatc 
of  growth  gencnilly  rapid  ;  a  tree  in  the  Saharanpur  gardens,  30  years  old, 
measured  6  ft.  girth.  Throws  up  abundant  coppice-shoots  when  relied,  and 
grows  readily  from  cuttings  and  stakes  if  planteci  during  the  rains. 

A  moderate-sized  tree,  generally  not  more  than  30  ft  high,  and  6-6  ft.  prth, 
with  a  spreading,  flat  crown.  Bark  nearly  ^  in.  thick,  juicy  when  fresh,  umcr 
substance  brown.  Outside  usually  greenish  ash-coloured,  peeling  off  in  smooth 
thin  flakes.  Wood  light-coloured  when  fresh,  darker  when  seasoned,  soft, 
sponjgy,  coarse-  and  open-grainetl,  30-35  lb.  per  cub.  ft,  not  durable.  Uaed 
chiefly  as  fueL  Charcoal  is  made  of  it,  used  for  iron-smelting  in  Nimar. 
From  wounds  and  cracks  in  the  bark  exudes  an  abundance  of  transparent^  fit- 
grant  gum-resin,  difluv^ing,  when  burnt,  an  agreeable  smell.  It  is  used  me^ein- 
ally  and  as  incense  in  India,  and  sold  in  the  bazaars  under  the  name  of  LahmUt 
Knndur,  or  Kundura  ;  but  it  is  not  the  Olibanon  or  frankincense  chiefly  ased 
in  Europe,  which  is  yielded  by  several  other  species  of  Boswellia  grownw;  in 
the  Somali  country,  and  on  the  Hadramaut  hills  in  Arabia,  and  describea  bj 
Dr  Bird  wood  in  Trans.  Linn.  Soc.  xxvii.  111. 

I  only  know  one  sp.  of  Boswellia  in  Central  India,  weU  represented  by 
Roxburgh's  and  Beddome's  figures  of  B,  glabra.  There  is,  however,  a  difficult 
in  Roxburgh's  description  of  B.  glabra  in  the  text  of  the  Coromandel  plants. 
He  says,  '*  It  is  one  of  the  largest  trees,  with  a  hard,  heavv,  and  durable  wood. 
The  lower  masts  of  coast-built  vessels  are  generally  made  oi  it,  ^ough  its  weifibt 
renders  it  less  fit  than  fir  or  teak."  These  remarks  would  not  apply  to  S<uoh 
and  Roxburgh's  description  may  possibly  refer  to  another  species. 

2.  QABUQA,  Roxb. 

Trees  with  alternate  imparipinnate  leaves,  crowded  at  the  ends  of 
branches.  Flowers  polygamous.  Calyx  campanulate,  5-cleft,  valval** 
inside  lined  by  a  thin  disc  with  a  crenato  margin.  Petals  5,  inserted 
in  the  calyx-tube  above  the  middle.  Stamens  10,  perigynoos,  inserted 
below  the  petals.  Ovary  ovoid,  4-5-celled;  stigma  capitate,  4-5-lobed) 
2  collateral  ovules  in  each  cell.  Fruit  a  globose  fleshy  drape,  with  5  ^^ 
fewer  bony  nuts.     Seeds  solitary  in  each  nut ;  cotyledons  thin,  twistecU 

I.  G.  piimats,  Roxb.— Tab.  XIII— PI.  Corom.  t  208 ;  Fl.  Ind.  *-^ 
400;  W.  &  A.  Prodr.  175  ;  Bedd.  FL  Sylv.  t.  118.— Vent  Kharp^ 
(grass-leaf),  Katmanna,  kitmirria,  kilmira^  karolu,  katulOf  aarota. 
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W.P. ;  OhogaVy  kaikar,  Oudh;  Kankar,  kakar^  kaikra,  ghunja^  ghurri, 
ahdntif  C.P. ;  Chinyuk,  Bunn. 

Leaves  approximate  near  the  ends  of  branches,  6-12  in.  long ;  leaflets 
d  pairs,  opposite  or  nearly  so,  ncarl)^  sessile,  lanceolate  or  ovate-lanceo- 
»,  crenate,  acuminate,  glabrous  or  tomeutose.  Flowers  yellow,  in  spread- 
g  panicles,  several  at  the  ends  of  branches ;  branches  of  inflorescence, 
dioels,  and  calyx  tomentose ;  bracts  linear,  deciduous.  Calyx  10-ribbed. 
laments,  ovary,  and  style  hairy  ;  stigma  5-lobed.  Drupe  fleshy,  smooth, 
out  the  size  of  a  nutmeg ;  nuts  generally  two,  tuberculated  outside. 

Dry  forests  in  the  hilly  re^ons  of  the  greater  part  of  Central  and  South  India 
id  Banna.  At  the  foot  of  the  Himalaya,  and  in  the  outer  valley g  (ascending 
3500  ft.)  from  the  Jumna  to  Assam,  often  in  Sal  forests ;  in  North- West  India 
aquently  associated  with  Odina  Wodier,  which  it  resembles  when  leafless. 
safleas  daring  the  greater  part  of  the  dry  season.  The  fresh  foliage  generally 
>pears  in  April  or  May,  with  the  flowers  or  after  them.  The  fruit  ripens  alx>ut 
ine  and  July.  Oval,  smooth,  brown  galls  on  petioles  not  uncommon  in  No- 
•mber.  Stakes  of  branches  planted  during  the  rains  grow  readily. 
Under  favourable  circumstances  a  large  tree,  50-60  ft.  high,  with  an  erect, 
rai|^t  tronk,  15-20  fL  long  and  5-6  ft.  in  girth.  Branch] ets  with  conspicuous 
arks  of  lapsed  petioles,  fiark  of  trunk  thick,  light  grey  or  brovm,  furrowed 
r  shallow  longitudinal  wrinkles ;  outer  layers  getting  black,  and  exfoliating 
bioad,  irr^ularly  angular  flakes.  Inner  bark  reddish  bro^-n.  8ap- 
cx>d  large,  whitish ;  heartwood  dark  reddish-brown,  mottled,  even-  but  rather 
len-grained,  52  lb.  per  cub.  ft.  (Chinyuk  from  Burma.)  I  am  inclined  to 
ink  that  the  wood  of  Garugatfinnata  is  often  light-coloured  and  of  less  weight. 
sasons  well,  durability  doubtml,  readily  attacked  by  insects.  Not  much  used 
r  construction,  but  employed  for  indoor  work,  and  as  fueL  Has  been  recom- 
eoded  for  cabinet-worK.  Bark  employed  for  tanning ;  a  gum  exudes  from  it. 
he  £rait  is  eaten,  raw  and  pickled.  Shoots  and  leaves  are  lopped  as  fodder, 
hence  the  name  KharpaL 

3.  BALSAMODENDBON,  Kunth. 

Small  trees  or  shrubs,  yielding  aromatic  resin  ;  branches  often  thorny. 
•eaves  alternate  or  crowded  at  the  end  of  short  branches,  imparipinnate 
r  1-3-foliolate.  Flowers  polygamous.  Calyx  tubular,  campanulate,  or  ur- 
9olate,  4-cleft,  persistent  Petals  4,  erect  or  with  recurved  tips,  inserted 
t  the  bottom  of  calyx.     Stamens  8,  inserted  on  or  outside  the  margin  of 

cup-ehaped  disc.  Ovary  sessile,  2-3-celled,  narrowed  into  a  short  thick 
tyle ;  ovules  geminate,  collateral,  pendulous.  Fruit  a  drupe,  the  rind  or 
picarp  frequently  splitting  more  or  less  irregularly  into  2-4  valves,  leav- 
Qg  exposed  the  pulp  or  mesocarp,  which  encloses  the  nut  Nuts  1-3,  with 
M>ny  endocarp,  either  separate  or  more  or  less  connate.  Seed  without 
Abiunen,  one  in  each  nut ;  testa  membranous  ;  embryo  straight,  the 
"adicle  pointing  upwards ;  cotyledons  thin,  crumpled  and  plaited. 

Most  species  of  this  genus  inhabit  Arabia  and  Eastern  Africa,  and  several  of 
;liese  yield  the  Myrrh  of  commerce.  Some  of  the  Indian  species  also  yield  a 
Eragrant  gum-resin,  which  is  an  article  of  trade,  under  the  name  of  Gugal,  gugtU, 
gwgwr  {mukulf  Arab.),  which  is  believed  to  be  the  Bdellium  of  classic  writers, 
axid  whidi  most  likely  furnishes  part  of  the  Myrrh  which  is  exported  from 
^oml>ay.  They  are  not  important  as  forest-trees,  in  the  sense  in  which  this 
'WOt^  is  generally  accepted,  but  they  merit  attention  as  forming  part  of  the 
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Fcanty  arboreficent  vegetation  of  the  arid  hills  of  Sindh  and  Ri^pntana ;  and  it 
lA  not  impossible  that  a  better  knowledge  of  them,  and  increased  attention 
paid  to  them,  may  eventually  lead  to  increased  production  of  a  valuable  article 
of  commerce.  Two  species  only  are  yet  known  from  North- West  India ;  a  third, 
though  indigenous  in  South  India,  is  added  to  guard  against  misconception. 

liCavcs  usually  unifoliolate I.  B.  AfukuL 

Leaves  temate  or  imparipiunate. 

Unarmed 2.  B.  pubescent. 

Thorny 8.  if.  BerryL 

1.    B.   Mukul,   Hook. ;   Stocks   in   Hooker's  Journal  of  Botany,  i. 
(1849)  t.  8  ;  Boissier  FL  Orient  ii.  3.— Vem.  Gugal,  Sindh. 

Branches  frequently  spiniform ;  leaves  generally  approximate  at  the 
end  of  thick,  short,  tuberculate  or  woody  branchlets,  smooth  and  shining, 
obovate,  almost  sessile,  the  tapering  base  entire,  the  upper  part  shallow' 
toothed.  On  luxuriant  shoots,  the  leaves  are  alternate,  cuneateK)bovate, 
rhomboid  or  oval,  acute,  deeply  serrate,  with  a  petiole,  from  the  sununit 
of  which  spring  one  or  two  lateral  leaflets,  smaller  than  the  terminal  leaflet, 
sometimes  minute ;  young  leaves,  while  in  the  bud,  covered  with  glandular 
hairs,  which  soon  drop  off.  Flowers  small,  subsessile,  2  or  3  together  at 
the  end  of  branchlets,  unisexual  Males  with  ovary  short  and  barren ; 
females  with  short  stamens  and  imperfect  anthers.  Calyx  cylindrical, 
supported  by  3  minute  bracts,  covered  with  glandular  hairs;  tube  splitting 
as  the  ovary  swells,  remaining  withered  at  the  base  of  the  fruit.  Petals 
4-5,  strap-shaped,  brownish  red,  tips  curled  back.  Disc  8-10- toothed, 
beaxing  8-10  filaments,  alternately  longer,  the  short  filaments  inserted  m 
the  sinus  between  the  teeth,  opposite  to  the  petals.  Stigma  obscurely  2- 
lobed.  Drupe  red  when  ripe,  ovate,  acuminate,  separating  into  2  fleshy 
valves,  leaving  the  nut  enveloped  by  a  4-clefb  yellow  piSp  (mesocarp), 
the  lobes  of  which  meet  at  the  apex.  Nuts  ovoid,  acute,  readily  splittmg 
into  two,  each  1-celled.     Drupes  rarely  4-valved,  4  nuts,  and  8-cleft  pulp. 

Abundant  on  rocky  ground  in  Sindh,  Eattiawar,  at  Doesa,  in  Beluchistan, 
and  probably  in  Arabia.  In  Sindh  it  flowers  in  March  and  April ;  the  leaves 
and  young  shoots  appear  in  May.  A  small  tree,  4-6  ft.  high  or  more,  generally 
a  stunted  bush,  with  thick-spreading  branches.  Trunk  and  branches  knotty  and 
crooked,  with  the  ash-coloured  bark  coming  off  in  rough  flakes,  leaving  exposed 
the  under  bark,  which  is  bright  and  shining,  and  peels  off  in  rolls  like  thin 
paper.  Wooil  light-coloured,  even-grained,  but  soft  and  light,  takes  a  fine 
polish.  Dr  StocKs  gives  the  following  account  of  the  collection  of  the  gnni, 
which  is  known  as  Indian  Bdellium : — 

"  In  Sindh  the  Googul  is  collected  in  the  cold  season  by  making  incisions  witb 
a  knife  in  the  tree,  and  letting  the  resin  full  on  the  ground.     It  exudes  in  laigs 
tears,  soft  and  opaque,  hardens,  and  turns  brownish  black  very  slowly ;  a  single 
tree  is  said  to  yield  from  half  to  a  whole  seer.    It  is  brought  to  the  basiars  of 
Hyderabad  and  Kurrachee,  where  it  sells  at  the  rate  of  2  Ss.  the  maund  of  80 
lb.  (1849)." 

Nearly  related  to  it,  and  probably  the  same  species,  is  a  shrub  which    ^ 
found  on  rocky  hills  in  Kajputaua  in  Dec.  1869  and  Jan.  1870,  with  old  leav*^ 
and  unripe  fruit,  near  Kishengurh,  N.E.  of  Ajmir,  and  near  Bednore,  S,W.  <^^ 
that  city,  in  both  places  imder  the  name  of    Gugaly  vielding  a  fragKLX^* 
gum-resm.     The  leaves  are  deep-dentate,  and  have  peculiar,  round,  whiti^^ 
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dculofle  blotches,  as  if  the  epidermis  had  separated  from  the  cellular  tissue 
low.  Specimens  exactly  corresponding  with  those  collected  by  me  in  Rajpu- 
la  are  in*  the  Eew  Herb,  from  the  Peninsula,  apparently  from  the  Bellary 
trictw  Madden,  Joum.  As.  Soc.  xvii.  pt.  i.  404,  also^mentions  a  BaUamodendron 
fm  Rajputana.  In  the  Supplement  to  the  *  Bombay  Flora,'  by  Dalzell  and 
beon,  a  similar  shrub  is  described  from  Elhandeish,  under  the  name  of  B.  Rox- 
rghiiy  probably  the  same  plant.  It  is  said  there,  p.  20 :  **  The  whole  plant  is 
omatic,  aboun^g  in  a  viscid  balsamic  juice,  wliich  is  exported  in  considerable 
lantities  from  Oomrawuttee."  This  species  will  probably  be  found  to  be  indi* 
mous  on  arid,  rocky  hills  throughout  Kajputana  and  a  great  port  of  the  Dekkan. 
LoweveT,  in  order  to  avoid  the  possibility  of  a  mistake,  the  preceding  descrip- 
ion  of  B.  mukul  has  been  based  exclusively  upon  Dr  StockB*s  paper,  and  the 
specimens  collected  in  Sindh. 

2.  B.  pubescens,  Stocks  1.  c,  t.  9 ;  Boiss.  Fl.  Or.  ii.  2. — Vem.  Bayi, 
bat,  Belacliistan. 

A  small  tree  or  stunted  shrub.  Unarmed,  pubescent ;  leaves  trifoliolate, 
on  slender  petioles  longer  than  leaflets,  terminal  leaflet  stalked,  generally 
fasdded  on  short  tuberculate  branchlets,  but  alternate  on  vigorous  shoots, 
and  then  often  imparipinnate  ;  leaflets  ovate  op  obovate,  entire.  Petals 
nd  or  white.  Stamens  equal.  Drupe  red,  valves  2,  each  cleft  half-way 
up  from  below  ;  mesocarp  orange-coloured,  4-toothed,  not  reaching  to  the 
&pez  of  the  nut. 

Bdachistan,  and  hills  which  separate  that  coxmtry  from  Sindh,  as  far  south  as 
KiiichL  The  young  shoots  ana  buds  are  remarkably  fragrant  when  bruised. 
In  the  cold  season  it  yields  a  small  quantity  of  tasteless,  in(xlorous,  brittle  gum, 
ftlniost  entirely  soluble  in  water.  Fl.  in  March  and  April ;  leaves  and  yoimg 
shoots  appear  in  April  and  May. 

3.  B.  Benri,  Amott ;  Ann.  of  Nat.  Hist.  iii.  86  (1839).— Syn.  Protium 
OHeadense,  W.  &  A.  Prodr.  177. 

Host  lateral  branches  terminating  in  thorns  at  right  angles  to  main 
^ch ;  leaves  alternate  or  fascicled  on  short  tubercular  branchlets,  trifoli- 
<to,  on  slender  petioles ;  leaflets  sessile,  obovate,  the  terminal  one  twice 
as  large  as  the  lateral  ones,  glabrous,  generally  entire.  Flowers  subsessile, 
Wieled;  ccdyx  3-4-cleft;  petals  3-4.  Disc  small,  bearing  6-8  stamens 
alternately  smaller,  the  larger  ones  opposite  to  petals ;  in  the  male  flowers 
stamens  longer  than  calyx.     Drupe  oblong,  apiculate. 

A  small  or  middle-sized  tree  in  the  diy  forests  east  of  the  Nilgiris,  and  culti- 
vated as  a  hedge-plant  aJl  over  South  India.  The  whole  tree  has  a  grateful  £rag- 
TSQce. 

.  B.  GtUadensej  Kunth  =  B.  OpobaUamuin,  Kunth,— Oliver  Fl.  Trop.  Ahica 
i.326 ;  Boiss.  1.  c.  2, — believed  to  be  one  of  the  Myrrh-yielding  species,  is  a  small 
^u^vmed  tree,  with  3-5  leaflets,  in  Nubia  and  Arabia. 

Order  XXI.   MELIAGRSi. 

Trees  and  shrubs,  with  alternate,  generally  pinnate,  leaves,  without  stip- 
j"^'  Flowers  regular,  small,  bisexual,  a  large  proportion  sterile,  in 
^^  panicles,  frequently  with  determinate  inflorescence.     Calyx  small, 

E 
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4-5-cleft.     Petals  generally  4-5,  free,  rarely  connate.     Stamens  generally 
double  the  number  of  petals,  rarely  5  ;  the  filaments  in  most  genera  united 
into  a  tube,  rarely  free,  inserted  on  the  disc,  or  outside  at  its  base ;  an- 
thers 2-celled,  deliiscing  longitudinally,  introrse.  Disc  annular,  cup-shaped 
or  tubular.     Ovary  free,  3-6-celled  ;  style  1  ;  ovides  either  2  in  each  cell 
or  numerous  ;  placentation  axile.     Fruit  various ;  seeds  with  or  without 
albumen.— Gen.  PI.  i.  327;  Royle  111.  139;  Wight  111.  i  145,  148. 
(Codrolaceoe.) 

Stamens  united  in  a  tube  ;  ovules  1-2  in  each  cell. 

Staminal  tube  cylindrical,  10-toothed,  bearing  10  anthers  at 

the  top ;  petals  erect  .  .  .  .  .1.  MSLIA. 

Staminal  tube  globular  or  campanulatc,  bearing  5-10  anthers 

on  the  inside  ;  petals  concave,  connivent  at  the  top         .     2.  Amooba. 

Staminal  tube  cleft  into  8-10  divisions,  each  bearing  an  an- 
ther ;  petals  erect  .  .  .  .  .  .8.  Hkvhba. 

Stamens  united  in  a  tube  ;  ovules  numerous. 

Staminal  tube  urceolate,    10-toothed  ;  seeds  winged  at  the 

upper  end,  with  a  thin  fleshy  albumen     .  .  .4.  Swietshia. 

Staminal  tube  cup-shaped,  10-cleft,  each  division  2-toothcd ; 

seeds  winged  at  both  'ends ;  no  albumen   .  .  .5.  SoTicrDA. 

Stamens  free,  inserted  on  the  disc 

Stamens  4-6,  ovary  5-celled,  capsule  opening  septifra^ly      .     6.  CiDRiLA. 

Stamens  10  ;  ovary  8-celled  ;  capsule  opening  loculicidally    .     7.  Chloboxtld^* 

Besides  the  trees  here  described,  this  family  contains  the  Chittagone  wood, 
Chickrasda  tafmlaris,  Juss. ;  Bedd.  Fl.  Sylv.  t.  9.  A  large  tree  of  5ie  hills  o» 
E^astem  Bengal,  Burma,  and  South  India,  with  light-reddish  wood,  abmptljr  pin* 
nate  tomeutose  leaves,  terminal  panicles ;  stanunal  tube  cylindrical,  with  lO 
anthers  on  its  edge  ;  a  w^oody  3-cellod  capside,  with  numerous  winged  seeda 

1.  MELIA,  Linn. 

Trees  with  alternate  pinnate,  bipinnate,  or  tripinnate  leaves.  Flowen 
white  or  purple,  in  large,  branched  panicles.  Calyx  5-6-cleft,  imbricata 
Petals  5-0,  linear-spathulato,  convolute  in  bud.  Stamens  10-1 2,  moDft- 
delphous,  edge  of  tube  with  10-30  teeth  ;  anthers  inserted  on  the  edge  of 
the  tube  between  the  teeth,  or  within  the  tube  below  its  mouth.  Ovary 
3-G-cclled,  surrounded  at  the  base  by  the  annular  disc,  continued  into  a 
cylindrical  or  filiform  style,  bearing  a  3-G-lobcd,  deciduous  stigma  ;  ovulos 
2  in  each  cell.  Fruit  a  Hcshy  or  dry  drupe,  the  putamen  1-5-celled, 
each  cell  containing  1  pendulous  seed,  with  a  crustaceous  testa;  alha- 
men  scanty  or  none  ;  cotyledons  foliaceous. 

Leaves  pinnate;  flowers  white;  fruit  1 -celled ;  cndocarp  carti- 
laginous .  .  .  .     1.  Jf.  indiea. 
Leaves  bipinnate ;  fruit  5-cellcd  ;  endocarp  osseous. 

Leaflets  serrate,  with  large,  often  unequal,  teeth;  staminal 
tube  glabrous,  purple,  edge  with  20-30  teeth  as  long  as 
anthers  .    2.  if.  Azedarad, 

Leaflets  entire  or  crenate ;  staminal  tube  hairy,  white,  edge 
with  an  indefinite  number  of  short  subulate  teeth,  shorter 
tlian  anthers  .  .    8.  if.  eompvnta. 
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1.  M.  indica .«— Syn.  M.  Azadirachta,  Linn- ;  Roxb.  Fl.  Ind.  ii.  394  ; 
Bedd.  FI.  Sylv.  t.  13.  Azadirachta  indica,  Juss.  ;  Wight  Ic.  t.  17;  W. 
&  A.  Prodp.  118.  The  Neern  tree.  Sans.  Nimha ;  Pers.  Azad-dirahht 
Vem.  Nlm.    Local  names :  Betain,  Kamaon ;  Limho,  C.P. ;  Niinuriy  Sindh. 

Leaves  imparipinnate,  9-15  in.  long;  leaflets   9-13,  nearly  opposite, 

sboTtly  petiolate,  1-3  in.  long,  unequal-sided,  ovate-lanceolate,  sometimes 

falcate,  deep  and  sharply  serrate,  acuminate,  glabrous.    Flowers  white,  with 

a  strong  smell  of  honey,  especially  at  night,  pentamerous,  on  short  slender 

pedicels,  with  short  scattered  hairs,  in  large  axillary  panicle^?,  shorter  than 

leaf;  bracts  small,  caducous.     Calyx  small,  flat,  with  5  rounded,  obtuse 

segments.    Petals  spathulate,  obliquely  imbricate  in  bud.     Anthers  10, 

linear,  inserted  opposite  and  below  the  teeth  of  the  staminal  tube.    Ovary 

S^jelled.    Drupe  ovoid-oblong,  size  of  an  olive,  smooth,  dark  purple  when 

Tipe;  putamen  cartilaginous,  1-celled,  1 -seeded,  reticulate  outside. 

A  common  tree  throughout  thegreater  part  of  India,  aa  for  west  as  the  Sutlcj ; 
planted  or  self-sown,  but  (in  N.W.  India)  nowhere  really  ^^-ild  in  the  original 
lorest.  West  of  the  Sutlej  it  is  comparatively  rare,  and  much  smaller  in  size. 
Beyond  the  Jhelam  it  disappears  altogether.  Ascends  to  5000  ft.  in  Kamaon. 
Never  leafless ;  the  fresh  leaves  issue  m  March  and  April  before  the  old  leaves 
ML  Flowers  March-May  ;  fruit  ripens  in  July  and  August.  Grows  readily 
from  seed ;  seedlings  reqmre  shelter  irom  frost  in  N.W.  India  ;  when  .cut,  throws 
np  abundant  and  vigorous  coppice-shoots  ;  growth  fairly  quick,  3-4  rings  per  in. 
nulius. 

A  large  tree,  40-50  ft  and  higher,  with  a  straight  trunk,  not  long,  attaining  a 
Rirth  of  6-9  ft,  and  a  broad,  rounded  crown  of  dark-green  foliage.  Bark  of  trunk 
I  in.  Uiick,  inner  substance  reddish  brown  or  yellow,  outside  grey,  with  scattered 
t^niall  tubercles  between  numerous  dark  longitudinal  and  oblique  wrinkled 
farrows. 

Sapwood  yellowish  white  ;  heartwood  red  or  brown,  especially  the  iimer  part, 
compact,  doser  than  that  of  M,  Azedarach,  The  weignt  of  unseasoned  wood 
is  55-60  lb.  (Skinner),  that  of  seasoned  wood  45-52  lb.  per  cub.  ft.  Value  of 
P.  539  (Puckle),  587  (Cuimingham),  and  720  (Skiimer).  Somewhat  resembles 
mahogany,  takes  a  beautiful  polish  ;  in  South  India  much  employed  for  fumi- 
tare.  Fairly  durable,  bitter,  so  that  white  ants  or  other  insects  will  not  touch 
it  Used  for  construction,  cart-building,  shipbuilding,  and  agricultural  imple- 
ments.   Held  sacred  by  Hindus,  and  used  for  making  idols. 

From  incisions  in  the  trunk  near  the  base,  made  in  spring,  issues  a  quantity  of 
'aap,  often  flowing  for  weeks ;  used  as  a  stomachic  and  cooling  drink.  A  gum, 
nsed  as  a  stimumnt,  exudes  from  the  bark.  From  the  fruit  is  extracted,  by 
boiling  or  pressure,  a  fixed,  acrid,  bitter  oil  {marqoid),  deep  yellow,  ^vith  strong 
disagreeable  flavour.  It  is  used  medicinally,  in  dyeing,  as  an  antiseptic  and  an- 
thelmintic, and  is  burnt  in  lamps.  It  is  said  to  be  expressed  from  the  pulp, 
and  not  from  the  seed.  It  is  exjwrted  from  Madra«*,  chiefly  to  Ceylon.  The 
seeds  are  employed  to  kill  insect^  and  for  washing  the  hair.  The  leaves  are 
bitter,  and  are  used  medicinally  ;  the  bark  is  very  bitter,  and  is  used  as  a  sub- 
stitute for  Peruvian  bark  (Pharm.  Ind.  53). 

*  There  is  no  sufficient  around  for  maintainioj^  Melia  and  Azadirachta  as  distinct 
genera,  and  I  follow  the  autnors  of  the  Gen.  Plant,  in  reuniting  them.  But  the  Linnsean 
aamea,  if.  Azadirathta  for  the  ^tni,  and  M,  Azedarach  for  tne  Bakainy  cannot  remain 
nde  by  side,  as  th<^  are  merely  different  modes  of  s^Hilling  the  same  word.    Thia 

compeiR  me  to  take  Jossleu'a  specific  name  indica. 
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2.  M.  Azedarach,  Linn. ;  Koxb.  Fl.  Ind.  ii.  395  ;  W.  &  A-  Prodr. 
117 ;  Bedd.  Fl.  Sylv.  t  14.  Boissier  FL  Orient,  i.  954.  Persian  Lilac, 
Bastard  Cedar ,  Common  head-tree. — Vem.  Dreh,  dek,  jek,  hakain,  hukain, 
betain,  deihia,  Pb.,  N.W.P.     Maha  limhOy  malla  mm,  muhliy  C.P. 

Young  parts  and  inflorescence  covered  with  minute  stellate  hairs.  Leayes 
bipinnate,  9-18  in.  long,  pinnai  opposite  or  nearly  so,  with  3,  5,  or  7  leaf- 
lets ;  leaflets  ovate-lanceolate,  shortly  petiolulate,  ^-1 J  in.  long,  acu- 
minate, more  or  less  deeply  serrate,  sometimes  lobed.  Flowers  generaJIj 
pentamerous,  lilac,  with  a  strong  honey-scent,  on  slender  pedicels,  iii 
axillary  panicles,  shorter  than  leaf.  Calyx  deeply  cleft;  lobes  oblong. 
Petals  hnear-spathulate,  patent  or  reflexod.  Staminal  tube  purple,  J  in 
long  or  more,  with  20-30  linear  teeth,  as  long  as  the  anthers.  Ovaiy  5« 
celled  ;  stigma  capitate,  5-sulcate.  Drupe  ovoid  or  globose,  yellow  when 
ripe,  ^-J  in.  diam. ;  rind  tough ;  putamen  thick,  liard,  5-celled,  5-8eeded, 
or  with  fewer  cells  and  seeds  by  abortion. 

Commonly  cultivated  throughout  India.      In  the  Panjab  it  replaces  the 
Nim,  being  rare  in  the  east,  and  abundant  in  the  centre  and  west  of  that  pro- 
vince.   Stocks  found  it  wild  in  Beluchistan,  and  it  is  believed  to  be  indigenouB 
in  the  Lower  Himalaya  and  the  Siwalik  tract.     Generally  it  is  foimd  as  a  cul- 
tivated tree,  ascending  in  the  Himalaya  to  5800  ft.     It  is  commonly  cultivated 
in  Afghanistan,  Western  Asia,  South  Europe,  the  West  Indies,  South  America, 
Australia,  China,  and  the  Indian  Archipelago.     Bare  of  leaves  for  3-4  monUis 
in  the  cold  season,  in  full  leaf  and  bloom  from  March-May  ;  very  handsome  at 
that  time.    The  bunches  of  yellow  fruit  ripen  in  autumn,  and  remain  on  the 
tree  while  it  is  leafless,  untouched  by  animals,  except  the  Bulbul  (Madden), 
In  that  state  the  tree  presents  a  curious  appearance.     Grows  readily  from  seed 
and  cuttings ;  does  not  require  much  water.    Young  plants  are  not  touched  bj 
rats.    Throws  up  vigorous  coppice-shoots  when  fellea  ;  the  roots  are  shalloir, 
spreading  near  tne  surface,  anu  the  tree  is  readily  blown  over.    Rate  of  growth 
moderately  rapid  ;  the  concentric  rings  correspond  to  the  age  of  the  tree. 
Specimens  of  6^  in.,  4^  in.,  and  4|  in.  radius,  showed  respectively  22, 15,  and  14 
concentric  rings. 

A  moderate-sized  tree,  40  ft.  high,  and  generally  less,  with  a  short,  erect  trunk, 
attaining  a  girth  of  6-7  ft.,  generally  hollow  when  larger,  branches  spreading 
into  a  large,  broad  crown.  Bark  of  trunk  i  in.  thick,  inner  substance  hard, 
brownish  red,  outside  light  and  dark  grey,  with  small  oblong  and  white  specks 
across,  slight  cracks,  between  long,  deep,  longitudinal,  broD^Ti  fosures,  and  shorter 
shallow  ones  across.  Tlie  outer  3-4  rings  are  generally  sapwood  of  yellowish 
colour ;  the  heartwood  is  ])rownish,  white,  or  oft^n  reddish,  coarse-fibred,  warps 
and  splits,  weighs  only  30  lb.  per  cub.  ft.  (38-42  lb.  unseasoned).  Value  of  r. 
596  (Skinner),  The  wood  of  old  trees  often  handsomely  marked,  and  used  for 
furniture  in  the  Peninsula.  Bark  extremely  bitter ;  leaves  and  pulp  of  the  fruit 
used  in  native  medicine.  From  the  fruit  a  fixed  oil  is  extracted.  Tne  hard  nuts 
are  frequently  strung  as  beads. 

Melia  sempervirens,  Swartz.,  tlie  West  Indian  head-tree,  Bot  Reg.  t.  643 ; 
Grisebach,  West  Ind.  Fl.  128, — is  indigenous  in  Jamaica  and  Central  America; 
but  is  almost  certainly  the  same  species  as  Jf.  Azedarach.  Roxb.,  1.  c.  395,  states 
that  it  is  also  a  native  of  Persia,  and  that  it  is  "  a  small  delicate  evergreen,  of  short 
duration  compared  with  M,  Azedarach,  which  is  a  robust  deciduous  timber^ 
tree."  Wight  &  Amott  (Prodr.,  117)  find  no  difference  between  the  two  speciea. 
In  North  America  the  root-bark  of  the  tree  enjoys  considerable  repute  as  an 
anthelmintic  (Pharm.  Ind.  55). 
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3.  M.  compoaita,  WiUd. ;  W.  &  A.  Prodr.  117 ;  Bedd  FL  Sylv.  t  12. 
Syn.  Jd.  siiperba,  Boxb.  Fl.  Ind.  ii.  396  ;  Af,  rolmsta,  Roxb.  1.  c  ii.  397. 
sm.  ElsuTy  litnbarra,  nlmharra^  Bomb. 

A  large  and  handsome  tree  of  rapid  growth,  with  a  smooth,  dark  brown 
ik,  and  large,  bi*  or  tri-pinnate  leaves ;  pinme  3-7-foliolate ;  leaflets  entire 
crenate.  Flowers  white,  fragrant  Young  leaves,  inflorescence,  calyx,  and 
tals  densely  covered  with  a  mealy  stellate  pubescence.  Staminal  tube  less 
an  \  in.  long,  villous  with  long  white  hairs  ;  anthers  inserted  below  the 
^  of  the  stiuninal  column,  which  is  divided  into  numerous  small  subu- 
be  teeth,  shorter  than  the  anthers.  Drupes  ovoid,  of  the  size  of  a  large 
ive,  with  a  thick  hard  long  putamen,  5-celled,  or  by  abortion  with 
wer  cells.  The  figure  in  Beddome's '  Flora  Sylvatica '  shows  the  anthers 
itemating  with  an  equal  number  of  teeth  of  the  staminal  tube.  This  I 
m  Tumble  to  verify. 

Western  coast  and  Western  Ghats.  Burma,  Malay  peninsula.  Indian  Arcbi- 
jelago.  Cultivated  in  gardens.  FL  Feb.,  April.  ;  fr.  Dec.,  Jan.  Bentk,  FL 
ijuSx,  i  380,  refers  an  Australian  tree  (QueenHUind,  North  Austn^a,  New  South 
^ales)  to  this  species,  and  thinks  that  it  scarcely  differs  from  M.  AzecUxrach. 

2.  AMOOBA,  Roxb. 

Ttees  with  imparipinnate  leaves,  and  polygamous  flowers,  in  spikes 
neemes  or  panicles.  Calyx  cup-shaped,  or  sepals  distinct,  3-5.  Petals 
3^,  thick,  concave,  imbricate  in  bud.  Staminal  tube  globose  or  campanu- 
bte;  anthers  6-10,  sessile  on  the  inside  of  the  tube.  Disc  0.  Ovary 
3-5^ed,  ovules  1  or  2  in  each  cell.  Capsule  3-4-celled;  cells  1- 
Keded.    Seeds  exalbuminous,  with  a  fleshy  arillus. 

L  A.  Rohitnka,  W.  &  A.  Prodr.  119;  Bedd.  FL  Sylv.  t  132.— Syn. 
indersonia  Rohiluka,  Roxb.  FL  Ind.  ii.  213.  Sans.  Rohifaha,  Vem. 
hhaga^  Oadh ;  Uarin  harra,  or  Uarin  hhana^  Hind. ;  Tikia-raj^  Beng. 

Leaves  coriaceous,  glabrous,  varying  to  2  ft.  long ;  leaflets  opposite,  in 
%  pairs,  shortly  peliolidate,  ovate-lanceolate  from  unequal  base,  acuminate, 
itire.  Flowers  in  spikes,  small,  white,  nearly  sessile,  subtended  by 
innte  bracts ;  male  spikes  paniculate ;  bisexual  spikes  solitary  or  twin, 
pra-axillary.  Calyx  coriaceous,  deeply  cleft  into  5  round  obtuse  lobes. 
ttals  3.  Staminal  tube  globular,  fleshy,  white;  anthers  6,  attached 
If-way  up  the  tube.  Ovary  3-celled ;  stigma  sessile,  3-lobed.  Capsule 
le  yellow,  soft  and  fleshy,  obovoid,  globose,  or  pyriform,  1  in.  long, 
»lled,  opening  longitudinally  by  3  valves  from  apex.  Seeds  solitary, 
th  a  chestnut-coloured,  smooth,  shining  testa,  surrounded  by  a  scarlet 
illns. 

Oudh  (only  in  moist  ravines  of  the  central  and  eastern  part  of  the  Gonda 
rests),  Assam,  Eastern  Bengal,  South  India,  along  and  near  the  Western 
bats.  Ceylon.  Evergreen  ;  fl.  in  July,  August ;  fruit  ripens  in  the  cold 
aaon.  A  moderate-sized  tree,  30  ft.  high,  with  a  short,  erect,  straight  trunk 
1 4  ft.  in  girth,  with  a  close,  shady,  rounded  head,  somewhat  resembling  Cedrela 
*o<ma  in  general  appearance.  Bark  thick,  wood  reddish  brown,  meduilfl^  rays 
ery  numerous,  flne,  pores  large.    In  Bengal,  oil  is  extracted  from  the  seeds. 
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3.  HBYKBA,  Roxb. 

Trees  with  imparipiimate  leaves ;  leaflets  opposite,  petiolulate ;  com- 
mon petiole  articulate.  Flowers  bisexual,  cjmose,  on  axillary  panicles ; 
peduncles  and  pedicels  articulate.  Calyx  small,  4-5-clefk  Petals  4-5, 
erect,  imbricate.  Staminal  tube  deeply  8-10-cleft,  divisions  linear,  sharply 
2-toothed  at  the  top,  and  bearing  an  anther  between  the  teeth.  Ovary 
2-3-celled,  immersed  in  the  fleshy  disc  ;  style  short,  clavate,  with  a  fleshy 
ring  at  the  top ;  ovules  2  in  each  cell,  collateral  Capsule  fleshy,  1-celled, 
2'Valved,  1 -seeded.  Seed  without  albumen,  enclosed  in  an  arillos,  the 
radicle  pointing  upwards. 

1.  H.  trOnga,  Eoxb.  Cor.  PL  t  260 ;  FL  Ind.  ii.  390.— Vem.  Yakughi, 
Nepal     Limhara^  Bomb. 

Leaflets  ovate  -  oblong,  acuminate,  glabrous,  2-4  pair,  4-8  in.  long. 
Panicles  corymbose,  on  long  common  peduncles.  Bracts  minute,  cadu- 
cous. Flowers  numerous,  small,  white,  pentamerous.  Petals  linear-ob- 
long. Long  hairs  on  both  sides  of  staminal  column;  anthers  10,  nearly 
sessile,  between  2  subulate  teeth  nearly  as  long  as  anthers.  Ovary  2-celled; 
stylo  below  stigma  surrounded  by  a  distinct  fleshy  ring.  Capsule  round, 
size  of  a  small  cherry,  opening  into  2  broad,  oblong  valves.  Seed  1, 
round,  invested  in  a  complete,  thin,  white  arillus ;  testa  orange  when  fresh, 
chestnut-coloured  afterwards  ;  cotyledons  hemispherical 

Oudh  forests,  Nepal,  Bhutan,  the  Kasia  hills,  and  west  side  of  the  peninsula. 
The  old  leaves  are  shed  in  March,  and  the  fresh  foliage  appears  soon  after- 
wanls.  Fi.  in  Feb.,  March ;  fruit  ripens  Oct.-Feb.  A  moderatensized  tree,  30 
ft.  high,  with  an  erect  trunk,  attaining  a  girth  of  5  ft. ;  few  spreading  brandieB, 
forming  a  round  crown.  Bax k  of  trunk  dark  ash-coloured.  Bark  and  leaves 
are  bitter,  and  contain  an  odstringent  substance. 

Closely  allied  to  this  species,  and  possibly  not  different  from  it,  is  H.  a  finis, 
Juss. ;  B^dd.  Fl  Sylv.  t.  134  ;  from  the  western  mountains  of  South  India. 

4.  SWIETBNIA,  Linn. 

1.  8.  Mahagoni,  Linn. ;  Hook.  Bot.  Miscell.  i.  t.  16,  17.    Mahogany. 

A  largo  tree,  with  abruptly  pinnate,  smooth,  coriaceous  leaves ;  leaflets 
02)posito,  on  short  potiolulos,  ovate,  unequal-sided.  Panicles  axillary, 
pendulous,  branches  and  pedicels  slender.  Flowers  small,  pale-greenish 
white,  pentamerous.  Petals  patent,  oblong.  Staminal  tube  urceolate, 
10-toothed ;  anthers  alternating  with  the  teeth.  Disc  annular,  surround- 
ing the  base  of  the  5-cellod  ovary,  with  a  short  thick  style  and  a  flat 
discoid  stigma.  Capsule  ovoid,  3-6  in.  long,  opening  scpticidally  into  5 
valves,  leaving  a  largo  pentagonal  axis  in  the  centre.  Seeds  flat,  attached 
to  the  top  of  the  axis,  with  a  long  wing  at  the  upper  end ;  albumen  thin, 
enclosing  the  flat  foliaceous  cotyledons. 

A  native  of  Central  America  and  the  West  Indies ;  has  been  cultivated  suc- 
cossfully  near  Calcutta  and  in  Sikkim,  and  is  grown  as  far  north  as  Saharanpur. 
Fl.  April.  The  excellent  qualities  of  mahogany  as  a  furniture-wood  are  well 
known  ;  it  is  also  used  for  shipbuilding.    Heortwood  large,  reddish  brown,  very 
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durable.  The  weight  of  Spanish,  West  India,  and  Hondnran  mahogany  (sea- 
soned), varies  from  35  to  55  lb.,  and  the  value  of  P.  from  425  to  (537.  The 
quality  of  the  wood  of  trees  grown  at  the  Botanical  Oarder,  Calcutta,  and 
blown  down  by  the  cyclones  of  1864  and  1867,  was  found  excellent  In  Bengal 
the  tree  has  rapid  growth,  and  bears  seed,  though  sparingly.  About  40,000  tons 
annually  are  imported  into  Great  Britain  from  Honduras,  Jamaica,  and  St 
Dominga 

5.  SOYMIDA,  A.  Juss. 

Trees,  with  bitter  bark  and  paripinnate  leaves.  Flowers  bisexual, 
pentamerous.  Petals  contorted  in  bud.  Staminal  tube  cup-shaped,  short, 
10-cleft,  each  division  with  2  short,  fleshy  teeth,  the  anther  between  them 
on  a  short  filament.  Ovary  5-ceIled,  narrowed  into  a  short  style,  with  a 
broad  fleshy  stigma;  ovules  numerous  in  each  cell.  Capsule  woody, 
5H:elled,  5-valved,  opening  septifragally,  the  valves  separating  from  the 
dissepiments,  which  remain  attached  to  the  axis.  Seeds  numerous  in  each 
cell,  imbricated,  with  long  wings  above  and  below ;  cotyledons  foliacoous, 
aoricolate  at  base,  the  radicle  pointing  upwards. 

1. 8.  febriftiga,  Juss. ;  Bedd.  Fl.  Sylv.  t.  8 ;  W.  &  A.  Prodr.  122.— Syn. 
Smetmia  febrifuga,  WiUd. ;  Roxb.  Fl.  Ind.  ii.  398;  Cor.  PL  t.  17. 
Bastard  cedar,  Indian  redwood, — Vem.  Eohan,  rohun,  rohin,  rohni,  rohini, 

Glabrous;  leaves  abruptly  pinnate,  9-12  in.  long;  common  petiole 
with  a  thickened  base ;  leaflets  opposite,  3-6  pair,  on  short  petiolulcs, 
oblong  from  oblique  base,  obtuse,  2-4  in.  long.  Panicles  terminal,  the 
nuin  branches  (in  reality  panicles  &om  the  axils  of  abortive,  uppermost 
leaves)  starting  at  acute  angles  from  axis,  the  secondary  branches  at  right 
Mgles;  pedicels  short;  flowers  greenish  white.  Bracts  triangular. 
Caljx  deeply  5-cleft ;  segments  broad,  obtuse.  Petals  obovate,  narrowed 
iitto  a  claw.     Capsule  smooth,  black  when  ripe,  1-2  in.  long. 

Common  in  the  forests  of  Central  India.  Its  northernmost  known  points 
^  the  forests  of  the  Banswara  State,  in  Rajputana,  near  the  Mhye  river,  and 
the  hills  south  of  Mirzapur.  As  far  as  is  known  at  present,  the  range  of  the 
free  does  not  extend  bevond  the  25th  degree  of  N.  lat  It  is  an  important  tree 
'fi  the  dry  forests  of  the  Central  Provinces  and  many  ports  of  the  peninsula. 
Neariv  evergreen.  The  young  foliage  issues  in  April  and  May,  while  part  of 
the  old  leaves  are  still  on  the  tree.  Fl.  in  April  and  May  ;  seed  ripens,  and 
13  died  in  July  and  August 

A  large  tree,  70-80  ft.,  with  a  tall,  symmetrical,  straight  trunk,  attaining 
*  girth  of  7-8  ft.,  with  a  large,  roundea,  dense  head  of  numerous  branches, 
^k  of  trunk  dusky,  very  rough,  exfoliating  in  large  plates  or  scales.  Heart- 
*ood  distinct,  bright  red  when  fresh-cut,  dark  reddish  bro^Ti  when  dry,  close-, 
stodght-grained,  and  strong.  Its  weight,  when  seasoned,  varies  between  60 
«id  70  lb.  per  cub.  ft,  green  80-85  lb.,  P.  1024  (Skinner).  Durable  under- 
ground ;  not  much  attack^  by  white  ants.  Easily  worked  and  planed,  takes  a 
^e  polish,  and  being  of  a  handsome  grain  and  colour,  seems  well  adapted  for 
onuunental  furniture.  Held  sacred  by  Hindus  in  parts  of  South  India.  Em- 
ployed for  construction,  well* work  ;  ploughshares  are  made  of  it,  and  pestles  and 
poundexs  for  oil-seeds.    The  bsurk  is  bitter,  and  has  been  used  as  a  substitute 
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for  Cincliona  bark.     Mr  Broughtou  reports  that  the  bitter  substance  has  the 
properties  of  a  resin  (Pharm.  Ind.  55). 

6.  CEDBELA,  Linn. 

Trees  with  pinnate  leaves,  and  small,   paniculate,  bisexual  flowen. 
Calyx  small,  5-cleft.     Petals  5,  erect,  with  a  prominent  thick  line  inside 
at  the  base  like  a  keel,  imbricate  contorted  or  valvate  at  the  base.    Disc 
thick,  fleshy,  5-cleft,  or  cylindrical.     Filaments  4-6,  inserted  on  the  edge 
of  the  disc,  subulate ;  anthers  oblong,  versatile,  occasionally  with  alte^ 
nato  sterile  filaments.     Ovary  5-cclled,  narrowed  into   a  style,  with  a 
broad  stigma;  ovules  8-12  in  each  cell,  biseriate,  pendulous.     Capsule 
coriaceous  or  membranous,  opening  septifragally  by  5  valves,  the  valves 
separating  from  the  dissepiments,  which  remain  attached  to  the  axis,  form- 
ing a  pentagonal  column  of  soft  pith.     Seeds  numerous,  pendulous,  fiat, 
imbricate,  winged,  with  a  scanty  albumen,  and  straight  embryo  with 
foliaceous  cotyledons,  the  radicle  pointing  upwards. 

Flower  -  panicles  as  long  as  leaves,  or  shorter;  leaflets  gene- 
rally entire  ;  no  stenle  filaments ;  seiHls  winged  at  both  ends     1.  C,  ToomL 

Flower-panicles  longer  than  leaves  ;  leaflets  serrate  ;  sterile  fila- 
ments alternating  with  sttimens ;  seeds  winged  at  the  u))per 
end  only 2.  C  aerraUL 

The  West-Indian  Cetlai*,  Cedrela  odorata,  Linn.,  furnishes  a  beautiful  woo<l 
for  cabinet-work. 

1.  0.  Toona,  Roxb.— Tab.  XIV PI.  Cor.  t.  238;  FL  Ind.  i.  635  ; 

AV.  &  A.  124 ;  Wight  Ic.  t.  161  ;  Bedd.  Fl.  Sylv.  1. 10.  Hie  Toon-trer^ 
Sans.  Tunna,  hiberaka,  kachia, — Vem.  2\2n,  tuni,  tumii,  Rm^  maha  limb^, 
mdlta  nim.     Local  names,  Mahluriy  Satpuras ;  Draioiy  chttisirin,  Ph. 

Leaves  abruptly  pinnate,  12-18  in.  long,  glabrous;  leaflets  generaUy 
opposite,  10-20,  petiolulate,  lanceolate  or  ovate-lanceolate,  acuminate, 
entire  or  slightly  undulate  (toothed  in  South  India).  Panicles  terminal, 
pubescent,  nearly  as  long  as  leaves,  pendulous,  the  lower  ramifications 
frequently  in  the  axils  of  leaves.  Flowers  white,  with  a  fragrance  like 
honey.  Calyx  flat,  5-cleft,  lobes  ciliate,  obtuse.  Petals  oblong,  ciliate. 
Stamens  5,  inserted  on  5  fleshy,  orange-coloured,  hairy  lobes  of  the  disc ; 
sterile  filaments  none.  Stigma  peltate,  5-lobcd.  Capsule  oblong,  f-l  in. 
long,  seeds  with  membranous  wings  at  both  ends. 

Indigenous  in  the  forests  of  South  India,  particularly  on  the  west  side,  ia 
Burma,  Bengal,  Oudh,  and  in  the  sub-Himalayan  tract,  nearly  to  the  Indus, 
ascending  to  3000  ft.,  and  at  times  higher.  Cultivated  throughout  India. 
Evergreen,  or  nearly  so.  The  old  leaves  are  shed  gradually  dunng  the  cold 
season,  and  the  yoimg  foliage  comes  out  in  March  and  April  with  the  flowers- 
The  seed  ripens  June,  July,  the  empty  capsules  remainmg  on  the  tree  for 
months.  Toon  is  a  rapid  grower.  In  1863, 1  measured  the  following  trees  on 
the  Eastern  Jumna  Canal  above  Saharanpiu* : — 

Age  30  years,  girth  58  inches,  mean  of  6  trees. 
„    35     „  „     86      „       mean  of  5  trees. 

It  requires,  however,  a  rich  soil  and  much  moisture.     In  the  Panjab  plai*^ 
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MLahore  and  Amritnar)  it  requires  shelter  against  frost  while  young,  but  grows 
ireelv  afterwards. 

Attains  60-70  ft  under  favourable  circumstances,  with  an  erect,  symmetrical 
but  not  tall  trunk,  6-10  ft.  girth  ^instances  of  15-30  ft.  girth  are  known). 
Branches  numerous,  forming  a  large,  close,  shady  crown.  Bark  thin,  ^  in.  thick, 
dark  grey,  exfoliating  when  old  with  irregular,  woody  scales. 

The  sapwood  is  whitish,  the  heartwood  red,  or  reddish  brown,  light,  even- 
but  open-grained,  not  strong,  seasons  readily,  is  easily  worked,  and  polishes 
well,  somewhat  fragrant  when  sawn  or  broken.     Annual  rings  distinct,  pores 
Uige,  close  together  in  the  inner  wood  of  each  ring,  scarce  in  the  outer  wood. 
A.  cub.  fL  of  seasoned  Toon  weighs  between  29  and  36  lb.,  and  the  value  of 
?.  fluctuates  between  420  and  560.     Baker's  experiments  with  wood  from  Chit- 
UgoDg  gives  the  weight  between  34.6  and  45.9  lb.,  and  the  value  of  P.  from 
413  to  &3 ;  but  this  was  probably  not  Toon,  but  Chickrauia  tabularis,  which 
is  a  somewhat  heavier  and  stronger  wood  (weight  42  lb.,  P.  =  614,  Skinner). 
Highly  valued  as  a  furniture-wood,  used  for  door-panels  and  carving.     In 
Kangia  was  reckoned  as  a  royal  (padshahi)  wood.     In  some  parts  of  the  hills 
the  young  shoots  and  leaves  are  lopped  as  cattle-fodder.   The  Dark  is  a  powerful 
adstringent  (Phann.  Ind.  55),  and  from  the  flowers  a  red  or  yellowish  dye  is  made. 
BentL  (Fl.  Aust.  ii.  387)  identifies  the  Red  Cedar  of  New  South  Wales  and 
Queensland  (C.  australis,  F.  Mueller)  with  C.  Tootki. 

2.  0.  Berrata,  Royle  111.  t.  25. — ^Vem.  Drab,  drawi,  dor,  dunri^  dcriy 
khishmgy  dhal,  dal,  dala,  dalli,  daral,  darJu,  N.W.  Him. 

Leaves  usually  imparipinnate,  15-20  in.  long,  glabrous ;  leaflets  oppo- 
site, 15-25,  on  short  petiolules,  lanceolate  or  ovate-lanceolate,  acuminate, 
senate,  teeth  long  and  irregular,  green  above,  glaucous  beneath.  Panicles 
tenninal,  large,  longer  than  leaves,  drooping ;  ramifications  and  pedicels 
covered  with  short  rusty  pubescence.  Flowers  occasionally  hexamerous. 
Calyx  cup-shaped ;  lobes  ciliate  or  glabrous,  obtuse.  Petals  oblong,  not  cili- 
ftte ;  disc  glabrous.  Sterile  filaments  alternating  with  stamens.  Capsule 
ovoid,  acute  ;  seeds  with  a  wing  at  the  upper  end  only. 

Valleys  of  the  Himalaya,  extending  to  the  Indus,  and  ascending  to  8000  ft., 
in  moiAt,  shady  places.  Often  associated  with  Sapindus.  Attains  70  ft.,  and  6 
ft.  girth,  resembling  C.  Toomjn  in  appearance.  The  fresh  foliage  comes  out  in 
Hay,  about  the  time  that  the  old  leaves  are  shed.  The  great  clusters  of  flowers 
appear  in  May  and  June,  and  the  seed  ripens  in  August. 

Sapwood  whitish  yellow,  heartwood  red,  has  on  the  Sutlej  the  smell  of  the 
pencil-cerlar  when  fresh-cut,  at  times  said  to  have  a  strong  fetid  smell.  The 
^'oodis  lighter-coloured,  and  more  open  in  the  grain,  than  that  of  the  Toon,  but 
much  like  it  in  appearance.  The  hoops  of  sieves  are  made  of  it ;  it  is  also  used 
^or  bridges.     Shoots  and  leaves  are  lopped  for  cattle-fodder. 

7.  CHLOBOXYLON.  DC. 

A  tree  with  abi-uptly  pinnate  leaves,  and  small  paniculate,  bisexual 
rs.  Calyx  small,  5-cleft.  Petals  5,  spreading,  clawed,  imbricate. 
Ksc  thick,  fleshy,  10-lobed.  Stamens  10,  inserted  outside  the  base  of  the 
disc ;  anthers  cordate,  apiculate,  versatile.  Ovary  immersed  in  the  disc, 
^Ued;  style  short;  ovides  8  in  each  cell,  axile.  Capsule  oblong,  coria- 
<!^a8,  3-celled,  loculicidally  3-valved,  the  dissepiments  remaining  attached 
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to  the  middle  of  the  valves.     Seeds  attached  to  edge  of  dissepiinentB,  im- 
bricatOy  oblong,  winged ;  no  albumen  ;  cotyledons  plano-convex. 

1.  0.  flwietema,  DC^  Bedd.  FL  Sylv.  t  11;  W.  &  A.  Prodr.  123.- 
Syn.  Swktenia  chJoroxyl(m,  Roxb.  Cor.  t.  64;  FL  Ind.  ii  400.  SaHn- 
wood.     Vern.  Bhirra,  bihra,  girya,  C.P. ;  Billu,  kulda,  Bomb.  ; 

Young  parts,  petioles,  and  inflorescence  covered  with  short  grey  pubes- 
cence. Leaflets  20-40,  shortly  petiolulate,  unequalnsided,  obliquely-oblong 
or  semicordate,  almost  falcate,  obtuse,  about  1  in.  long,  glabrous,  pale  and 
dotted  beneath.  Panicles  terminal  and  axillary;  pedicels  longer  than 
flowers ;  bracts  small,  deciduous.  Petals  on  short  claws,  obovate,  obtuse^ 
entire.  Stamens  nearly  as  long  as  petals,  5  generally  shorter.  Ovaiy 
covered  w^ith  short  white  tomentum.  Capsule  1  in.  long,  glabrous,  6tA 
brown  when  ripe.     Seeds  brown,  angular,  with  broad  wing  at  one  end. 

A  common  tree  in  the  Satpura  ran^e,  the  Dekkan,  the  Konkan,  and  the  drier 
parts  of  the  peninsula  and  Ceylon.  The  fresh  foliage  appears  in  May,  about  the 
time  that  old  leaves  fall.  FL  March,  April ;  the  seed  ripens  in  June,  and  n- 
mains  on  the  tree  for  several  months. 

A  small  tree  in  Central  India,  in  South  India  attaining  30-40  ft. ;  trunk 
straight,  symmetricaL  Bark  yellow,  soft,  corky,  ^  in.  thick  or  more.  Hetit- 
wood,  witli  a  beautiful  satin  lustre,  fragrant,  when  seasoned  greenish  white,  witk 
a  yellow  tinge,  or  yellow,  mottled,  and  feathered,  close-grained.  Heavy,  tiie 
cub.  ft.  weighs  51-66  lb.  when  seasoned,  and  70-75  lb.  when  green.  The 
value  of  P.  has  been  found  to  fluctuate  between  600  and  1059,  and  the  avenge 
may  be  taken  at  800.  Has  been  compared  to  box,  not  found  suited  for  engnT- 
iujj,  but  is  excellent  for  turning.  Employed  for  agricultural  implements,  cart* 
building,  makes  beautiful  furmture,  and  picture-frames.  Imported  into  Eng- 
land, v^ed  for  cabinet-work  and  the  backs  of  brushes. 

Order    XXIL    OLACINEJE. 

Trees  or  shrubs,  with  alternate  simple  exstipulate  leaves.  Flowers  4^ 
merous,  uni-  or  bi-sexual,  usually  rather  smalL  Calyx  small,  entire,  or 
toothed,  occasionally  obsolete,  unchanged  or  enlarged  after  flowering 
Petals  free  or  more  or  less  connate,  usually  valvate.  Stamens  as  many,  or 
twice  as  many,  as  petals,  free  and  hypogynous,  or  united  below  to  the 
petals.  Ovary  free  or  partially  immersed  in  the  torus ;  1-celled  or  in- 
completely 3-5-celled;  ovules  solitary  or  in  pairs,  pendulous.  Fruit  1- 
colled,  1 -seeded,  indehiscent.  Seed  usually  with  copious  albumen  and  a 
minute  embryo.— Gen.  PL  L  342 ;  Royle  IlL  128  ;  Wight  HL  L  100. 

Stamens  and  stominodes  more  numerous  than  petals  ;  calyx 

enlarging 1.  Olaz. 

Stamens  all  antheriferous,  as  many  as  petals  ;  calyx  minute, 

unchanged 2.  Caksjira. 

1.  OLAX,Linn. 

Shrubs  or  small  trees,  with  alternate  leaves,  and  small  flowers.  Calyx 
cup-shaped,  enlarging  after  flowering  (in  the  following  species).  Petab 
5-6,  free  or  slighUy  connected  by  adtemating  filaments.  Stamens  8-1% 
of  which  only  3-5  are  antheriferous,  the  anantherous  ones  opposite  to  tho 
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letals.     Ovary  free,  1 -celled  or  with  3  imperfect  cells,  each  with  1  ovule, 
i'niit  drupaceous.     Seed  albuminous. 

1.  O.  BcandeiiB,  Koxb.  Corom.  PL  t.  102 ;  FL  Ind.  L  163 ;  W.  &  A. 
Prodr.  89. 

A  powerful  climber,  a  few  stout  thorns  on  the  older  branches ;  branch- 
lets,  petioles,  and  midrib  pubescent.  Leaves  distichous,  alternate,  ovate- 
oblong,  shortly  petiolate,  2-3  in.  long.  Flowers  white,  scentless,  in  shoit 
axillaiy  racemes.  Drupe  globose,  1-seeded,  ^  in.  diam.,  yellow,  fleshy, 
iDOie  than  half  enclosed  in  the  enlarged  calyx. 

Soath  India,  Ceylon,  Burma,  Behar,  Satpura  range,  sub-Himalayan  tract  of 
Kamaon.  On  wet  ground  near  rivers  and  ravines.  Meat  destructive  to  trees, 
which  it  covers  with  its  dense-spreading,  dark-green  foh'age.  Bark  ash-grey. 
FL  oold  season. 

0.  ncmay  WalL,  is  a  small  undershrub  with  subsessile  lanceolate  leaves  and 
nUtary  axillary  flowers  on  slender  peduncles.   N. W.  India,  ascending  to  5000  ft. 

2.  CANSJERA,  Juss. 

Climbing  shrubs,  with  entire,  alternate  leaves,  and  small  bisexual 
flowers  in  axillary  spikes.  Calyx  minute.  Corolla  gamopetalous,  4-lobed. 
Stamens  4,  opposite  to  the  petals,  and  somewhate  adnate  to  them  ;  4  hypo- 
gynous  scales,  alternate  with  the  stamens.  Ovary  fleshy,  1 -celled,  with  1 
OTuk  Fruit  a  drupe,  with  a  crustaceous  endocarp.  Seed  ovoid  ;  embryo 
minute  in  the  axis  of  a  fleshy  albumen. 

1.  0.  Bheedii,  Gmelin. ;  Wight  Ic.  t.  1861. — Syn.  C  scandens,  Boxb. 
Cor.  PL  1. 103  ;  FL  Ind.  I  441. 

A  laige  evergreen  climbing  shrub,  armed  with  a  few  stout  scattered 
spines ;  young  branches,  inflorescence,  and  petioles  minutely  pubescent 
Lea7es  ovate-lanceolate,  1^-3  in.  long,  short  -  petioled,  glabrous,  thick 
sod  somewhat  fleshy,  rugose  when  dry  ;  main  lateral  nerves  3-5  pair,  ob- 
liquely arching,  the  middle  pair  nearly  meeting  at  the  apex  of  leaf 
mvren  sessile,  yellow,  in  short  axillary  spikes.  Corolla  campanulate. 
Fruit  orange-red,  ovoid,  about  J  in.  long. 

Soath  India,  western  coast,  Oudh  forests  (common  in  damp,  well-wooded 
places).    FL  Sept-March ;  fr.  April. 

Order  XXIII.    ILICINILS!. 

Trees  or  shrubs,  generally  evergreen,  with  alternate,  simple,  petiolate, 
roas  leaves,  exstipulate,  or  with  minute,  caducous  stipides,  and  with 
Nnall  white  flowers.  Calyx  imbricate  in  bud,  3-6-cleffc,  persistent  Petals 
^,  free  or  connate  at  the  base,  deciduous,  imbricate  in  bud.  Stamens  as 
^ny  as  petals,  alternating  with  them,  hypogynous,  free  or  adhering  to 
petals,  filaments  subulate ;  anthers  2-celled,  introrse,  dehiscing  longitudi- 
^j.  Disc  0.  Ovary  free,  3-5-  (rarely  more)  -celled,  with  a  short  style  or 
*^e  stigma.  Ovules  pendulous,  1  or  2  in  each  ceU.  Fruit  a  drupe, 
^iih  3  or  more  1-seeded,  free  or  connate  stones.  Seed  with  a  membra- 
nous testa,  fleshy  albumen,  and  a  minute  straight  embryo. — Gen.  PL  L 
^5;  Royle  HL  166  (under  Cekstrineae) ;  Wight  IlL  ii.  147. 
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1.  ILEX,  Linn. 

Flowers  generally  bisexual    Calyx  small,  4-5-parted.   Corolla  re 
rarely  5-6-partedy  (Uvisions  obtuse.     Stamens  adhering  to  base  of 
anthers  oblong.    Ovary  sessile,  4-6-colle(L    Drupe  globose,  with  4-6 
more  or  less  distinct 

Leares  coriaceous,  generally  serrate,  with  strong  spinescent  teeth ; 

flowers  bisexu^  tetramerous ;  drape  genenliy  with  2  stones  1.  /•  < 
Leaves  membranous,  entire ;  flowers  bisexual,  pentamerous  ;  drupe 

with  5  stones 2.  /.  < 

Leaves  coriaceous,  crenulatc;  flowers  unisexual,  tetramerous;  drape 

with  4  stones         .        .        . 3.  /.  < 

To  this  genus  belong  the  common  English  Holly,  Ilex  Aquifoliumj  L 
growing  shrub  or  small  tree  in  the  forests  of  western  and  southern  Euro 
Norway  to  Turkey,  on  the  Caucasus,  and  in  Western  Asia  ;  st^mds  dee] 
and  produces  a  hard  homogeneous  wood.  Also  Ilex  paraguai/ensiSf  tb 
of  wnich  yield  the  Matt,  or  Paraguay  tea. 

L  L  dipyrena,  Wall.— Tab.  XV.— Roxb.  FL  Ind.,  ed.  Carey, 
WaU.  PL  As.  rar.  t  292.     Himalayan  Holly. — ^Vern.  ShangalUf 
kandlar,  kalucho,  kruchOy  diiisa,  dodrUy  drunda,  Pb.  ;  Kaula^  Kej 

Extremities  and  pedicels  pilose,  leaves  glabrous.  Leaves  cor 
shining,  ovate  or  ovate-lanceolate,  on  short  channelled  petioles,  son 
entire,  but  generally  bordered  with  large,  strong  prickly  teeth, 
tetramerous,  bisexual,  on  short  pedicels,  with  2  small  bracts,  clust 
axillary  rounded  fescicles.  Petals  broadly  ovate,  obtuse.  Stamens 
as  petals.  Ovary  small,  stigma  sessile,  obscurely  2-lobed.  Drupe  c 
with  persistent  base  of  style,  red  when  ripe,  dark  brown  when  dry,  { 
^  inch  across.  Stones  2,  sometimes  3-4,  irregularly  furrowed  and 
outside. 

Himalaya,  from  the  Indus  to  Bhutan,  l>etween  5000  and  9500  ft.  N 
hardy  in  England.  Fl.  Apr.- June  ;  fr.  Aug.-Oct  A  moderate-sized  ei 
tree,  30-40  ft.  high,  i^ith  a  straight  symmetrical  trunk,  attaining  a  lar^ 
Madden  records  one  of  16-17  ft.  near  Naini-Tal.  Numerous  branches, 
a  dense  oval  crown.  Bark  of  stem  and  larger  branches  greenish  grey, 
slightly  marked,  with  long  shallow  longitudinal,  and  short  small  trs 
wrmkles.  Foliage  shining,  dark  green.  Wood  light-coloured,  hean 
and  hard,  with  distinct  medullary  rays. 

2.  L  exsnlca,  Wall. — Syn.  Ehretia  umbeUulata,  Wall.,  and 
excehta,  Wall  in  Roxb.  FL  Ind.,  ed.  Carey,  i.  344  and  376.     Soi 
called  Hex  excelsa,     Vem.  Turn  art,  N.W.P. 

Leaves  membranous,  ovate,  acuminate,  entire,  glabrous,  on  pel 
in.  to  I  in.  long,  with  minute,  caducous  stipules.  Flowers  b 
generally  pentamerous,  small,  greenish  white,  fragrant,  in  axillary 
late  cymes,  on  a  common  pilose  peduncle,  varying  in  length,  witJ 
bracts  at  the  base  of  pedicles.  Petak  spreading,  then  recurved.  S 
longer  than  petals.  Stigma  sessile,  4-5-lobed.  Drupe  globose,  ^  in. 
with  five  3-8ided  stones. 

Siwalik  tract,  and  outer  ranges  of  Himalaya,  ascending  to  6000  ft,,  fi 
Jumna  to  Assam,  Kasia  hills,  and  Malayan  peninsula.      Evergreen; 


fer.]  XXra.   ILIClNEiE.  77 

(arch-Ausust ;  fruit  ripenB  October.  In  Kamaon  a  large-sized  shmb.  In 
lepol,  Wailick  states  that  it  grows  to  be  a  stately  tree,  with  numerous  spreading 
ranches,  forming  a  large  crown.  Bark  of  stem  pale  cinereous,  dark  grey,  or 
>rownish,  with  callous  dots. 

3.  I.  odorata,  Hamilton ;  Don  Prodr.  Fl.  Nepalensis,  p.  189. 

Glabrous ;  leaves  coriaceous,  on  short*  sulcate  petioles,  oblong  or  ob- 
Long  -  lanceolate,  acuminate,  4-8  in.  long,  crenulate;  stipules  minute, 
caducous.  Flowers  tetramerous,  unisexual,  crowded  on  short  axillary 
cymose  panicles,  often  2  or  3  together ;  bracts  small,  at  the  base  of  pedi- 
cels. Stamens  as  long  as,  or  longer  than,  petals.  Stigma  sessile,  4-lobed. 
Drupe  ovoid,  J  in.  long,  black,  with  4  stones. 

An  evergreen  tree  in  the  outer  ranges  of  the  Huualaya,  ascending  to  6000  ft, 
bom  the  Sutlej  to  Sikkim.     Fl.  in  April ;  the  fruit  ripens  in  June. 

Order  XXIV.   CELASTBINEJE. 

Trees  or  shrubs,  with  simple,  alternate  or  opposite,  generally  coriaceous 
leaves ;  stipules  none  minute  or  early  deciduous.  Flowers  small,  inflor- 
escence generally  cymose.  Calyx  small,  4-5-cleft,  imbricate.  Petals  4-5, 
spreading,  not  clawed,  inserted  on  the  disc,  imbricate.  Stamens  3-5,  in- 
serted on  the  disc,  alternate  with  the  petals  ;  filaments  short,  subulate ; 
anthers  short,  2-celled,  dehiscing  longitudinally.  Disc  large,  surrounding 
the  base  of  the  3-5-celled  ovary.  Ovules  generally  2  in  each  cell ;  stylo 
short  Fruit  various  ;  embryo  straight;  radicle  nearly  always  inferior. — 
Gen.  PI.  L  357  ;  Royle  111.  166 ;  Wight  111.  i.  174. 

Cipcale  2-5-celled,  dehiscing  localicidally ;  stamens  4-5  ;  secils 
albnminous. 
Capsule  3-5-Tal7ed ;  leaves  opposite        .        .  .        ^1.  Euontmus. 

Capsale  2-3-valved ;  leaves  alternate 2.  Crlastrus. 

^t  indehiscent ;  leaves  opposite  ;  seeds  albnminous         .        .  8.  EuEonSNDROir . 
Capnlel -celled,  2*  valued,  laterally  compressed  ;  leaves  opposite ; 

stamens  3 ;  seeds  without  albumen 4.  Hippocratea. 

1.  EUOMTTMUS,  Linn. 

Trees  or  shrubs,  with  opposite  leaves  and  deciduous  stipules.  Flowers 
liisexual,  in  axillary  cymes.  Calyx  flat,  4-6-cleft.  Petals  4-6,  stamens 
as  many,  both  inserted  on  a  broad,  fleshy,  4-6-lobed  disc.  Ovary  im- 
Dtetsed  in  disc,  3-5-celled;  style  short.  Capsule  3-5-lobed  and -celled, 
^led  or  winged,  dehiscence  loculicidal ;  cells  1-2-seeded.  Seeds  more  or 
^  enclosed  in  a  fleshy  arillus,*  with  a  straight  embryo  enclosed  in  oily 
*ftumen. 

^Paoles  smooth  or  rough,  without  prickles, 
l^ves  membranous ;  cymes  with  small,  numerous  flowers. 

Oapenles  4-lobed,  not  winged I.  E.  ffamUtoniauus, 

Capsules  with  4  long  tapering  wings    .        .        .        ,      2,  E,  lacenu, 
leaves  coriaceous ;  flowers  more  than  \  in.  across. 
Capsules  more  or  less  winged  ;  seeds  enclosed  in  arillus     3.  E,  pendultis. 
Ci^psales  not  winged,  arillus  cup-shaped       .        .        .      i.  E.  tingeru. 
^pmles  covered  with  numerous  subulate  prickles      .        ,      6.  E.  echincUus. 

The  arillus  of  Euonymus  is  sometimes  called  arillode,  not  being  an  enlargement 
^'the  fanicle,  but  an  excrescence  of  the  outer  coat  of  the  ovule  near  the  foramen. 
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Closely  allied  to  F,  Jlamiltonianiis  is  E.  europcBUS,  L.,  the  Spindle-tree^  a 
common  European  shrub,  also  found  in  North  Africa  and  West  Sioeria,  with  4- 
angled  green  twigs,  greenish- white  flowers,  and  4-lobed  crimson  capsules.  Wood 
used  for  turning,  and  to  make  charcoal  for  the  finer  sorts  of  gunpowder. 

1.  B.  HamiltoniannB,  Wall.— Tab.  XVI — Wall,  in  Roxb.  FL  Ind., 
ed.  Carey,  iL  403. — Syn.  E.  afrojmrpureus,  Roxb.  Fl.  Ind.  i  627.  Vera. 
Singi,  tnki,  chual,  watal,  papar,  rUhu,  randi,  hrdftmdni^  hanehor,  k4min, 
sMoeh,  ^idherUf  Pb.;  Ar/niun,  ag^nu,  Kamaon. 

Branches  and  branchlots  round,  glabrous,  green.  Leaves  2-5  in.  lon^ 
glabrous,  membranous,  oblong-lanceolate,  finely  serrulate,  acuminate^  o& 
petioles  about  ^  or  ^  in.  long.  Cymes  regularly  dichotomous,  axillaiy 
and  intra-axillary,  opposite,  occasionally  clustered  on  undeveloped  bianch- 
Icts,  with  15-30  greenish- white  flowers ;  bracts  minute,  deciduous.  Petals 
oblong,  obtuse.  Stamens  shorter  than,  or  as  long  as,  petals.  Capsule  yel- 
low, deeply  4-lobed,  not  winged ;  seeds  entirely  enveloped  by  a  scariet 
arillus. 

Common  in  the  Outer  Himalayan  ranges  from  the  Indus  to  Bhutan,  betweesi 
3800  and  8500  ft     Kasia  hills.    Generally  in  mixed  forests,  where  there  ii 
some  shade.    Fl.  from  March  -  June ;  the  fruit  ripens  from  Aug.  onwank. 
Hardy  in  England.    A  large  shrub,  under  favourable  circumstances  a  moderate- 
size!  tree,  30-35  ft.  high,  with  a  short  straight  trunk,  4-5  ft.  girth  ;  bark  of  stem 
smooth,  yellowish  cinereous,  or  reddish  brown.    Wood  beautifully  white,  com' 
pact  and  close,  not  very  hard,  used  for  making  spoons.    Young  shoota  and 
leaves  lopped  for  fodder. 

2.  B.  lacerns,  Ham.— Syn.  E.  fimbriatus,  Wall  in  Roxb.  FL  Ind.,  ed. 
Carey,  iL  408.  Vem.  Sikiy  battalif  pattaliy  banchiry  dudhapdry  pdpaf* 
hanehUy  posh,  maray  chikaUy  rang  chuly  kiochy  Pb. 

Young  shoots  of  the  current  year  compressed  alternately  in  either  direc- 
tion ;  branches  round,  glabrous,  grey  or  reddish-brown.  Leaves  24  in- 
long,  glabrous,  membranous,  elliptic  or  broadly  ovate,  shortly  acuminatOy 
serrate,  serratures  frequently  serrulate,  decurrent  into  petioles  about  \  in* 
long ;  stipules  minute,  linear,  deciduous.  Cymes  umbeUifonn,  on  1od({' 
slender  peduncles ;  main  branches  3-7,  slender,  each  bearing  a  simple  or 
compound  umbellate  fascicle  of  small  flowers.  Bracts  linear,  deciduous. 
Cymes  inserted  near  the  base  of  this  year's  branchlets,  most  below  the 
first  leaf,  a  few  in  the  axils  of  the  lower  leaves.  Flowers  small,  tetram6^ 
ous.  Petals  white.  Anthers  on  short  filaments.  Capsule  with  2-5,  gene- 
rally 4,  vertical,  long  tapering  wings,  the  valves  when  ripe  spreading  out 
flat  when  opening.     Seeds  ovoid,  enclosed  in  a  bright  red  arillus. 

In  many  parts  of  the  Himalaya,  but  not  common.  At  higher  elevations  than 
the  preceding  species,  generally  between  6000  and  11,000  ft.  from  near  the  Indna 
to  Sikkim.  Open  places  in  forests.  FL  from  March-June  ;  fruit  ripens  from 
July-Oct.  A  small,  handsome  tree,  25  ft  high,  with  a  short  straight  trunk  to  3 
ft.  girth  ;  bark  of  stem  grey,  or  brownish  grey,  smooth,  and  with  sli^t  longi- 
tudinal wrinkles.  Foliage  dark  green,  red  in  autumn  before  falling.  TThe  w«wd 
is  white,  close-grained,  and  tough  ;  it  is  carved  into  spoons.  Young  shoots  and 
leaves  are  lopped  to  feed  goats.  In  Bussahir  the  seeds  with  their  bright  red 
arils  are  strung  up  and  used  as  ornaments. 
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3.  E.  pendnlns,  WalL  in  Roxb.  Fl.  Ind.,  ed.  Carey,  ii.  406.    Sometimes 
called  E.  japonieus. — Vem.  Chopra,  pincko,  garur,  kiitiku,  N. W.P. 

Young  twigs  angular  or  compressed ;  leaves  2-4  in.  long,  oblong-lanceo- 
late, coriaceous,  glabrous,  pale,  often  cinereous  beneath,  sharply  serrate ; 
petioles  sulcate,  less  than  ^  in.  long;  stipules  minute,  with  a  few  long 
hairs.    Cymes  axillary,  opposite,  with  3-20  flowers,  on  peduncles  2  in.  long, 
often  flat,  sulcate,  regularly  dichotomous,  or  bearing  3  or  more  branches. 
Bracts  ovate,  lacerate,     flowers  tetramerous,  rarely  pentamerous,  ^  in. 
across.    Caljrx-lobes  obtuse,  fimbriate.     Petals  whitish,  oblong,  fimbriate. 
Stamens  nearly  as  long  as  petals ;  anthers  ovate,  short.     Style  short,  fili- 
form.   Capsule  3-  or  4-lobed,  the  angles  sharp,  more  or  less  winged ;  seeds 
enclosed  in  a  thin  arillus. 

Locally  (nowhere  common)  in  the  Himalaya  between  2500  and  7500  ft,  rarely 
ascending  to  8500  ft,  from  the  Jhelam  to  Nepal  and  further  east  FL  in  Apnl 
and  May  ;  the  fruit  ripens  in  June  and  July.  A  small,  elegant  tree,  to  40  ft. 
bigh,  with  a  short  straight  trunk,  2^  ft  girth  ;  numerous  branches  ascendiuff 
m.  spreading ;  the  ultimate  branchlets  drooping,  forming  an  oval  crown.  Bark 
of  trunk  danc  grey,  brownish,  or  yellow,  scabrous  and  longitudinally  rugose. 
Touog  foliage  brown  and  shining  ;  old,  dull  grey. 

4.  B.  tingena,  WalL  in  Roxb.  FL  Ind.,  ed.  Carey,  ii.  406. — Vem. 
Kmgktty  N.W.P. ;  Newar,  Kamri,  NepaL 

Bianchlets  indistinctly  4-sided;  scales  of  buds  lanceolate,  fimbriate. 
Leaves  1-2  in.  long,  glabrous,  coriaceous,  ovate  or  ovate-lanceolate,  obtusely 
senate  or  crenate,  acute  or  shortly  acuminate,  on  short  petioles,  with 
brown  subulate,  fimbriate  stipules.  Cymes  axillary,  approximate,  in 
pAiis  at  the  base  of  this  year's  branchlets ;  peduncles  varying  in  length, 
the  longest  2  in.,  with  regular  dichotomous  cymes  of  3-7  large  flowers  J 
in  across,  pentamerous  or  tetramerous,  with  linear-lanceolate,  fimbriate 
bracts.  Divisions  of  calyx  broadly  ovate,  irregularly  dentate  or  fimbriate. 
Petals  orbicular,  shortly  unguiculate,  white  or  yellowish,  beautifully  marked 
^th  dark  purple  veins.  Stamens  a  little  shorter  than  petals ;  anther-cells 
^verging,  attached  to  a  horseshoe-shaped  connective.  Style  subulate, 
tt  long  as  stamens.  Capsule  3-  4-  or  5-comered,  not  winged  ;  seeds  ob- 
long, with  a  cup-shaped  arillus. 

Himalaya,  from  6500-10,000  ft,  from  the  Sutlej  to  NepaL  Fl.  from  April- 
June^  the  fruit  ripening  in  August  and  Sept  A  small  tree,  to  20  ft.  high,  with 
ft  shcoi,  erect,  symmetncal  trunk,  2^3  ft  girth  ;  few  branches,  fonning  a  small, 
itnmded  crown.  Bark  dark  cinereous,  or  yellowish  brown,  with  numerous  yel- 
low tubercles,  and  whitish  longitudinal  cracks  and  wrinkles,  inner  substance 
brown,  with  fine  white  fibres.  Wood  light  brown,  fine-grained,  compact  and 
baid,  not  porous,  with  fine  indistinct  medullary  rays.  Wallich  states  that  the 
Hepolese  employ  the  bark  for  the  purpose  of  marking  the  forehead. 

E,  grcmdtflorus,  "WalL  PL  As.  rar.  t  254,  mav  possibly  be  synonymous  with 
^  species ;  but  the  figure  represents  the  capsule  as  ovoid,  and  does  not  show 
^  oark  veins  of  petals,  and  the  figure  is  supported  by  the  description  of 
^-  ^f^ndiflorus  in  Fl.  Ind.,  ed.  Carey,  404. 
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5.  E.  echinatiis,  WalL  in  Roxb.  FL  Ind.,  ed  Carey,  iL  410. 

Branchlets  tetragonal,  vriih  4  thick  lines,  decnrrent  from  either  side  of 
the  petioles ;  scales  of  buds  brown,  fimbriate,  often  persistent  at  the  base  of 
the  current  year's  shoots.  Leaves  2-3  in.  long,  decurrent  into  short  peti- 
oles, coriaceous,  oblong-lanceolate,  crenate  or  obtusely  serrate,  with  minate 
stipules.  Cymes  axillary,  shorter  than  leaves,  with  3-10  tetramerooB^ 
peagreen,  scentless  flowers  ;  bracts  small,  triangular,  fimbriate.  Capsiiles 
globose,  ^  in.  across,  beset  with  numerous  subulate  prickles,  4-valTed, 
with  4  ovoid  seeds,  entirely  enveloped  in  a  thin,  scarlet  arillus. 

In  many  parts  of  the  Himalaya  range,  between  7000  and  12,000  ft.,  from  the 
Jhelam  to  Sikkim.  Fl.  in  March  and  April ;  fruit  ripens  about  August,  and 
often  remains  several  monthR  hanging  on  the  branches.  Most  frequently  i 
large  shrub,  stem  and  brandies  often  climbing  and  trailing  like  ivy  to  a  con- 
eiderable  distance  over  trees  and  damp  shaded  rocks,  atta(3dng  itself  by  dense 
tufts  of  capillary  rootlets  to  2  in.  long.  Occasionally  a  small  na^dsome  tnt, 
15-20  ft  high,  with  a  short  straight  trunk,  12-16  in.  girth.  Branches  opposite^ 
smooth,  osh-coloured,  bark  of  stem  lidit  grey,  with  parallel  longitudinal  fiu^ 
rows  ;  inner  substance  soft,  spongy,  yellow. 

2.  CELASTBUS,  Linn. 

Leaves  alternate ;  stipules  minute,  deciduous.  Flowers  small,  frequeDtlf 
unisexual.  Calyx  5-cleft.  Disc  flat  or  cup-shaped.  Petals  5,  usually 
spreading.  Stamens  5,  inserted  upon  or  under  the  maigin  of  the  diac ; 
anthers  2-celled,  dehiscing  longitudinally.  Ovary  2-  3-  rarely  4-celled; 
style  short ;  stigma  generally  lobed.  Capsule  globose  or  oblong,  3-2-  oi 
1 -celled,  with  1  or  2  seeds  to  each  cell,  dehiscing  loculicidally.  Seeds 
often  arillate,  with  a  fleshy  albumen;  cotyledons  foliaceoud;  radicle 
inferior. 

Armed  with  axillary  spines  ;  cymes  lateral ;  capsule  generally 
8 -celled,  8-valved. 
Peduncles  capillar}-,  1-14  in.  long  ;  leaves  lanceolate     .        .       1.  (7.  nj/iii. 
Cymes  subsessile ;  leaves  ovate  or  obovate  .        .        .       2.  (7.  spintmu. 

Armed  with  axillar}'  spines ;   cymes  axillary,  with  divaricate 

branches  ;  capsule  generally  2-valved,  1-  or  2-celled  .        .       3.  C  aenegaleiisi^ 
Unarmed,  climbing ;  cymes  in  a  terminal  compound  raceme     .      4.  C.  panicultUuS' 

1.  0.  rofus,  WalL  in  Roxb.  Fl.  Ind.,  ed  Carey,  ii.  397. 

A  tree,  sparingly  armed  with  axillary  short  spines ;  wholly  glabrous. 
Leaves  subcoriaceous,  lanceolate,  serrulate,  3-5  in.  long.  Peduncles  nume^ 
rous,  lateral,  fascicled,  capillary,  reddish,  1-1 J  in.  long,  bearing  a  dich(^ 
tomous  cyme  of  a  few  small  white  flowers,  supported  on  capillary  pedicels- 
Bracts  lanceolate.     Capsule  obovate,  3-valved,  3-ceUed,  3-seeded. 

Himalaya  from  Kamaon  to  Bhutan,  ascending  to  6000  ft.    Easia  hills.    Fl- 
March,  April ;  fruit  ripe  June. 

2.  0.  spinosus,  Iloyle;  Boissier  Fl.  Orient,  ii.  11. — Syn.  Oymruxporitz 
sinnosa,  Vern.  ZtewraZ,  trans-Indus  ;  Kandu^  kandidriy  pdfaJn,  lei,  phu^ 
pari,  hadloy  hadewar,  Pb. ;  Kura,  bdgriwdla  ddrim,  gwdla  ddrim  {darim 
is  Pomegranate),  N.W.P. 
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Glabrous,  armed  with  numerous  straight  axillary  spines,  generally  about 
in.  long.  Leaves  on  short  petioles,  broadly  ovate  or  obovate,  crenate, 
Tiaceous,  cinereous.  Cymes  axillary,  subsessile  or  shortly  pedunculate, 
ten  fascicled  on  short  dichotomous  branchlets ;  flowers  numerous,  up  to 
) ;  bracts  small,  triangular,  ciliate.  Calyx-lobes  obtuse,  ciliate.  Petals 
>long,  reddish,  with  white  margins.  Filaments  subulate,  inserted  under 
Lge  of  disc ;  anthers  oval,  versatile.  Disc  5-lobed,  fleshy,  surrounding 
ase  of  3-celled  ovary.  Style  short  cylindrical ;  stigma  3-  or  5-lobed. 
apsule  turbinate  or  obovoid,  d-celled,  3-cornered,  ^  in.  long ;  seeds  half 
overed  with  an  ariL 

Common  in  Afghanistan  and  North- West  India,  extending  as  far  as  Kamaon 
iQ  the  Outer  Himalaya  and  Siwalik  tract ;  also  reported  irom  Bandclkhand. 
Qenerally  on  drv,  hot,  rocky,  rugged  slopes,  often  on  kankar  soil.  In  flower 
and  fruit  from  March-Nov.  A  stiff,  densely-branching  shrub,  B-12  ft.  high, 
maally  with  strong,  stiff,  sharp  spines,  rarely  unarmed.  Bark  dark  grey,  or 
vitk  a  reddish  tin^e,  scuHy,  but  not  much  marked  ;  foliage  dull  greyisn  green. 
The  seeds  have  a  bitter  taste. 

3.  0.  senegalensis,  Lam. ;  Boissier  Fl.  Orient,  ii.  11;  Bedd.  FL  Sylv. 
anal  i  X.  2.— Syn.  C,  montana,  Roxb.  Fl.  Ind.  i.  620;  W.  &;A.  Prodr.  159 ; 
Wight  Ic  t.  382.  Vem.  SJieratoane,  trans-Indus ;  Talkar^  dajkar,  ma- 
TeQoj  kingarOy  kharai,  Pb.  ;   Baikal,  gajachinrn,  C.P.  ;   Mai  kangoni, 

Bomb. 

Glabrous,  glaucous  or  pale  green,  usually  armed  with  numerous  straight 
axillaiy  spines,  generally  1-2  in.  long,  and  often  bearing  leaves  and  flowers. 
I^ves  variable  in  form  and  size,  coriaceous,  entire  or  crenate,  narrowed 
into  petiole,  obovate  oblanceolate  or  linear-spathulate.  Cymes  axillary, 
often  2  or  more  together  on  short  tubercular  branchlets,  regularly  dicho- 
tomous ;  branches  divaricate ;  bracts  triangular,  fimbriate.  Flowers  small, 
pde  greenish  white,  a  large  proportion  sterile.  Lobes  of  calyx  obtuse  or 
^te,  fimbriate.  Petals  oblong,  with  entire  or  fimbriate  edges.  Disc 
boad,  flat,  10-lobed.  Filaments  subulate ;  anthers  round,  versatile.  Stylo 
skort;  stigma  3-lobed.  Capsule  globose  or  ovoid,  about  the  size  of  a  small 
pea,  generally  2-valved,  often  1-celled,  with  1,  2,  rarely  3  seeds;  occasionally 
^Talved.  (The  seeds  of  this  species  should  be  examined ;  some  of  tho 
specimens  before  me  have  an  arillus,  others  are  naked.) 

This  plant  has  a  wide  distribution,  from  the  Mediterranean  region  over  a  great 
put  of  tropical  Africa  to  India.  It  is  conmion  in  many  parts  of  the  Panjab 
^J^Indus,  in  Sindh,  the  Salt  range,  about  Delhi,  in  the  Siwalik  tract,  and 
t«ie  outer  Himalaya  (ascending  to  4(X)0  ft),  in  Guzerat,  the  Dckkan,  and  man^ 
Pttta  of  the  Peninsiua.  The  specimens  from  Sindh,  Afghanistan,  and  Delhi 
"*ve  narrow,  those  from  South  India  have  broadly  obovate  leaves.  Mostly  in 
^J,  rocky,  dry,  barren  localities.  Fl.  at  various  times  throughout  the  year, 
«^e  seed  ripening  in  summer  and  autumn. 

A  tall  snrub,  under  favourable  circumstances  a  small  tree  15-20  ft.  high, 
^th  a  short  crooked  trunk,  2  -  4  ft.  in  girth,  stiff  branches  forminf^  a  loose 
^  crown.  Bark  of  stem  J  in.  thick,  yellowish,  reddish,  or  purplish  grey, 
'^ood  white,  close-crained,  hard,  and  durable  ;  the  leaves  are  thrashed  out  and 
^  as  fodder,  the  branches  employed  as  dunnage  for  the  roofs  of  houses. 

F 
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4.  0.  paniculatuB,  Willd. ;  Roxb.  Fl.  Ind.  i.  621 ;  Wight  lU.  t.  72 
Tc.  PL  t.  158 ;  W.  &  A.  Proilr.  158.— Syn.  C.  nutam,  Roxb.  1.  c.  622 
Vem.  Mdl  hlkni\  Oudh,  N.W.P.  ;  Kakundan,  raiigui,  wahrangur^  C.P. 
Kanguniy  Bomb. 

Unarmed ;  climbing  or  scrambling.  Leaves  glabrous,  broadly-ovate  o 
obovate,  acuminate,  crenate.  Flowers  unisexual ;  cymes  arranged  r 
terminal,  compound,  elongated  panicles ;  peduncles  and  pedicels  pulw 
cent ;  bracts  fimbriate.  Calyx-lobes  rounded,  toothed  ;  disc  mostly  cob 
nate  with  the  cup  of  the  calyx.  Stamens  inserted  on  its  free  margin 
anthers  attached  near  the  base.  Capsule  globose,  generally  3-valved,  3 
celled,  3-6-seeded.     Seeds  enclosed  in  a  complete  red  arillus. 

A  large  scrambling  or  climbing  shnib,  probably  dia>cioii8,  common  in  man; 
parts  of  India.  Outer  Himalaya,  ascending  to  4000  ft.,  from  the  Jbelam  t 
Assam,  Eastern  Bengal,  Bchar,  and  South  India.  Leaves  and  seeds  are  used  ii 
native  medicine  ;  an  oil  is  extracted  from  the  seeds,  which  is  used  medicinally 

3.  ELiESODBNDBON,  Jacq.  fil. 

Shrubs  or  trees  with  alternate  or  opposite  leaves,  and  small  caJucow 
stipules ;  flowers  small,  occasionally  unisexual,  in  axillary  cymes.  Caly^ 
4-5-cleft.  Petals  4-5-spr(iading.  Disc  thick,  fleshy,  angled.  Stamens  4 
5,  inserted  under  the  edge  of  the  disc ;  anthers  nearly  globose.  Base  c 
ovary  confluent  with  disc,  3-celled,  rarely  2-  or  5-celled  ;  style  short 
ovules  erect,  2  in  each  cell.  Fruit  a  dry  or  fleshy  indehiscent  drupe,  tb 
putamen  l-3-celle(l,  1,  rarely  2,  seeds  in  each  cell.  Seeds  erect,  withoi 
an  arillus ;  albumen  scanty  or  copious,  enclosing  a  straight  embryo,  wit 
flat  cotyledons. 

1.  B.  Eoxburghii,  W.  &  A.  Prodr.  157 ;  Weight  111.  t.  71 ;  Bedd.  I 
Sylv.  t.  148. — Syn.  Ncei^ija  dichofoma,  Roxb.  Fl.  Ind.  i.  646.  Yen 
Mirandii,  padrtmi,  hnkra,  jaitioa,  Pb. ;  Bakray  shauria,  chauU^  dahei 
mdmri,  N.W.P. ;  Chartri,  metkurj  Oudh ;  Jainrassx^  jumrassi^  kai 
mukay  rohf\  C.P. ;  Dhakku  marrahy  Gondi ;  Tarnnij,  Bomb. 

Leaves  glabrous,  generally  opposite,  on  petioles  |  in.  to  1  in.  long,  eDi 
tic  ovate  or  oblong,  acuminate,  crenate,  coriaceous ;  stipules  sm^,  ti 
angular,  deciduous.  Cymes  axillary,  dichotomous,  spreading,  as  long 
or  shorter  than  leaves ;  peduncle  longer  than  petiole ;  branches  diva] 
cate;  bracts  small,  caducous.  Calyx  -  segments  broad,  round,  obtm 
Petals  oblong  with  membranous  edges,  yellowish  brown  and  whit 
Stamens  shorter  than  petals ;  filaments  recurved ;  anther-cells  attache 
to  a  broad  semicircular  connective,  diverging  at  base.  Drupe  ovoid  < 
obovoid,  J  in.  long,  yellowish  green  when  ripe,  thin,  fleshy ;  putamen 
celled,  1 -seeded,  crustaceous. 

Conmion  in  the  Siwalik  tract  and  outer  Himalaya,  ascending  to  6000  fl 
from  the  Ravi  to  Sikkim.  Behar,  Bandelkhand,  Oudh  forests,  the  Central  Ph 
vinces,  and  the  Peninsula.     The  old  leaves  shed  in  February  and  March,  th 
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pang  foliage  issues  in  May  ;  the  full-grown  foliage  is  dark  CTeen  and  shining. 
FL  Feb.-Jime,  the  fruit  ripening  in  April  and  May  of  the  following  year. 

A  moderate-sized  tree,  at  times  a  snrub  only,  attains  30-5(>  ft  m  the  Oudh 
forests,  with  an  erect,  symmetrical  trunk,  attaining  from  3-8  ft.  in  girth, 
nnmerous  branches  forming  a  close  oval  crown.  Bark  of  trunk  thin,  cinere- 
ous, or  ferruginous,  smooth,  with  irregular  longitudinal  wrinkles,  or  dark  and 
Kurfy.  The  wood  is  whitish  or  light  retldish-brown,  even,  close,  compact ;  a 
cub.  ft.  weighs  40-50  lb.  when  seasoned,  and  60-G5  lb.  when  green,  value  of 
P.  511  (Fowke),  613  (Skinner).  Seasons  well,  works  easily,  and  is  durable. 
Is  often  beautifully  curled  and  flaked,  and  takes  a  fine  ])oli8h ;  is  used  for 
cabinet-work,  and  recommended  for  picture-frames.  The  root  is  believed  to  be 
a  specific  against  snake-bites,  and  the  bark  is  used  in  native  medicine,  said  to 
be  a  virulent  poison.  The  young  tree  is  often  attacked  by  an  aphis,  and  in  con- 
sequence a  saccharine  matter  is  excreted  on  the  leaves. 

4.  HIPPOCRATBA,  Linn. 

Climbing  shrubs  or  trees,  with  opposite,  entire  or  serrate,  coriaceous 
leaves.  Flowers  bisexuaL  Sepals  5.  Petals  5,  longer  than  sepals. 
Stamens  3.  Ovary  3-celled.  Fruit-carpels  3,  distinct,  each  1 -celled, 
laterally  compressed,  2-valved,  the  valves  navicular.  Seeds  1-3,  com- 
pressed, erect,  attached  to  the  base  of  the  capsule,  the  funicle  dilated  into 
a  broad  wing.  Albumen  none ;  cotyledons  flat,  oval ;  radicle  short,  in- 
ferior. 

Leaves  5-6  in.  long ;  capsnle  3  in.  long  .         .        .  1.  ZT.  arborea. 

Leaves  2-3  in.  long  ;  capsule  1-14  in.  ^^^S      •        •        •        2.  H.  indica, 

1.  H.  arborea,  Roxb.  Cor.  PI.  t.  205 ;  FL  Ind.  i.  167. 

A  large  climber,  with  long  flexuose  branches,  wholly  glabrous.  Leaves 
OTate,  or  ovate-oblong,  shortly  acuminate,  serrulate,  5-6  in.  long ;  petiole 
J  in.  long ;  main  lateral  nerves  6-8  pair,  arcuate.  Flowers  yellow,  in 
ixillary,  pedunculate  cymes.  Capsules  1-3,  at  the  end  of  terminal 
pedimcles,  obovate-oblong,  acute  at  both  ends,  3  in.  long  and  IJ  in.  broad, 
tUckly  coriaceous,  with  numerous  prominent  longitudinal  nerves.  Seeds 
2.  Wing  of  seed  tawny,  ovate,  ij  in.  long,  smooth,  corky.  Seed  f  in. 
kng.    Cotyledons  greenish  yellow,  fleshy. 

Abundant  in  the  mixed  forests  of  Baraich  and  Gonda  in  Oudh  rR.  Thomp- 
w»).  Ascends  the  largest  forest-trees,  often  enveloping  them  witn  its  thick, 
heavy  foliage.  Leaves  renewed  April,  May.  Fl.  in  July,  and  the  fruit  ripens 
JaApriL 

2.  H.  indica,  Willd. ;  Roxb.  Cor.  PI.  t.  130 ;  Fl.  Ind.  i.  165 ;  W.  &  A. 
ftodr.  104. — Vem.  Kazurati,  Bomb. 

A  climbing  shrub,  wholly  glabrous.  Leaves  ovate,  acuminate,  crenate, 
2*3  ia.  long ;  petiole  ^  in.  long.  Flowers  rusty  yellow,  in  axillary. 
Pedunculate  cymes.  Capsules  oblong,  striated,  1-1 1  in.  long,  J  in.  broad. 
^^  2,  reddish  brown ;  wings  membranous. 

South  India,  Bengal,  Behar,  and  probably  Central  India,  Burma,  Ceylon, 
Indian  Archipelago  ;  also  in  tropical  Africa.    Fl.  Jan-April. 
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Trees  or  shrubs,  often  armed  with  spinescent  branches 
spines.  Leaves  simple,  alternate  or  opposite.  Flowers  c 
unisexual,  green  or  yellow.  Inflorescence  generally  cymose. 
cleft ;  lobes  triangular,  valvate  in  bud.  Petals  generally  pre» 
on  the  calyx-tube  near  the  edge,  and  alternate  with  its  segment 
opposite  the  petals,  and  often  enclosed  by  them,  inserted  wit' 
or  on  the  edge  of  the  disc;  anthers  2-celled,  bursting  loi 
Disc  annular  cupular  or  coating  the  calyx-tube.  Ovary  free 
less  adhering  to  the  calyx-tube,  2-  or  3-cellod,  rarely  4-celle 
erect  ovule  in  each  cell.  Fruit  various,  with  1-3  seeds,  wit! 
albumen,  and  a  large  embryo. — Gen.  PL  i.  371 ;  Royle  IlL  '. 
IlL  L  179. 

Fruit  a  fleshy,  rarely  dry  drupe  or  berry,  1-3-seeded. 
Armed  with  stipular  sinnes  ;  leaves  3-6-nerved         ...         1 
Unarmed ;  stipules  foliaccous ;  leaves  with  numerous  promi- 
nent parallel  lateral  nerves 2 

Armed  with  spinescent  branches,  or  unarmed ;  calyx-lobes  de- 
ciduous     9 

Unarmed  ;  branches  of  cymes  swell  into  a  fleshy  mass      .        .         4 
Armed  with  spinescent  branches,   or  unarmed  ;    calyx -lobes 

persistent 5 

Fruit  a  dry  1 -seeded  nut,  terminating  in  a  long  narrow  wing       .         € 

1.  ZIZYPHUS,  Juss. 

Shrubs  or  trees,  generally  armed  with  stipular  spines.  1 
nate,  more  or  less  distichous,  petiolate,  with  3-5  main  nen 
base.  Flowers  small,  mostly  bisexual,  generally  in  axL 
Calyx-tube  cup-shaped,  or  broad-obconical;  limb  5-cleft,  the  div 
insida  Petals  sometimes  wanting,  generally  5  ;  lamina  more 
cave  or  hood-shaped.  Disc  coating  the  calyx-tube,  edge  free, 
or  5-10-lobed.  Ovary  immersed  in  disc,  more  or  less  confluei 
celled,  rarely  3-  or  4-celled ;  styles  2-3,  free  or  partly  com 
fleshy,  kernel  generally  woody  or  osseous,  1-3-celled,  1  s< 
cell.  Seeds  with  a  smooth,  brittle  testa;  albumen  thin,  e 
embryo ;  cotyledons  thick,  flat,  or  convex ;  radicle  short. 

Dmpe  fleshy  ;  kernel  1 -2-celled. 
Cymes  axillary,  nearly  sessile  ;  petals  5. 
Glabrous  ;  young  parts  only  pubescent. 
Branchleta  often  fasciculate  ;  drupe  large  ;  kernel  2-celled, 

with  thick,  hard,  osseous  shell 1.  Z. 

Branchlets  single ;  drupe  small ;  kernel  2-cellcd,  with  thin 

crustaceous  shell 2.  Z 

More  or  less  tomentose. 
A  straggling  or  climbing  shrub ;  drupes  small,  \  in.  long  3.  Z 
A  tree ;  drupes  globose  oblong  or  ovoid,  4-}  in.  long,  or 

longer 4.  Z. 

A  low  thorny  shrub;  drupes  globose,  J- J  in.  diam.  .        .  6.  Z 
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Cymes  axillary  and  terminal,  long-peduncnlate,  forming  a  large 
thyrsus;   petals  none;  kernel  1* celled,  1- seeded,  shell 

thinly  crustaceons 6.  Z.  rugoM. 

Drape  nearly  dry ;  kernel  8-celled,  shell  thick,  hard,  osseoos ; 

cymes  axillary,  short-pednncolate 7.  2.  xylopyrcu 

1.  Z.  vulgaris,  Lam. ;  Roxb.  FL  Ind.  I  609 ;  Boiss.  FL  Orient  iL  12. 
—Syn.  Z.  flexuosa,  WalL  French,  Jujubier,  Vem,  Sinjliy  Stnili^  ban, 
hrj,  phitni,  relnu,  ber,  kdndikay  kandidri,  btrdriy  Pb. 

A  small  tree,  glabrous ;  branches  brown  and  shining,  frequently  cover- 
ed with  a  dull  grey  cuticle,  flexuose  or  zigzag,  with  2  strong  stipular 
tboms,  and  one  or  more  brancblots  at  each  bend.  Tboms  grey  or  brown, 
slumng,  unequal,  one  straight,  up  to  1  in.  long,  or  longer,  tbe  other  much 
shorter,  uncinate  (straight  while  young).  Branchlets  often  fasciculate,  slender, 
nearly  straight,  with  10-30  alternate,  bifarious  leaves  on  short  petioles, 
having  frequently  the  appearance  of  imparipinnate  leaves.  Leaves  obliquely 
ovate-lanceolate,  obtuse,  bluntly  serrate,  with  3  main  basal  nerves  and 
finely  reticulated  veins  l)etwoen,  without  any  prominent  secondary  nerves. 
Flowers  yellowish,  2-12  on  short  pedicels,  with  small  fimbriate  subulate 
bracts,  fasciculate  on  short  axillary  cymes;  styles  2,  rarely  3,  distinct 
from  base.  Drupes  solitary,  pendulous,  on  short  slender  pedicels,  ovoid 
or  oblong,  obtuse  at  both  ends,  J  in.  to  J  in.  long,  dark  red  or  black, 
glabrous,  shining,  fleshy ;  kernel  2-celled,  rugose ;  shell  thick,  hard,  osseous. 
Z.  nitiday  from  China,  Koxb.  L  c.  609,  is  stated  to  have  a  pale  yellow 
fruit  when  ripe,  but  is  otherwise  very  similar  to  Z.  vulgaris. 

Wild  and  cultivated  in  the  N.W.  Himalaya  from  the  Ravi  to  the  Indus,  as- 
cending to  6500  ft  Also  cultivated  in  the  Panjab  plains,  in  Beluchistan,  and 
BeD^  Beyond  India  it  is  found,  indigenous  or  cultivated,  in  Japan  and  China, 
in  Western  Asia.  Greece,  Macedonia,  and  North  Africa.  Cultivated  and  runs 
^d  in  the  south  of  France,  Corsica,  and  Italy.  Not  auite  hardy  in  the  south 
of  Endand.  FL  from  March-June,  and  the  fruit  ripens  irom  September  through 
the  cold  season.    Leafless  in  winter. 

hi  the  Panjab  often  a  shrub,  in  clusters  or  dense  clumps,  under  favourable 
conditions  a  small  tree,  25-30  ft.,  with  a  short,  somewhat  crooked  trunk,  to 
5  or  6  ft.  girth,  few  rigid  spreading  boughs,  and  stiff"  branches,  often  unarmed, 
the  prickles  having  fallen  off.  Bark  of  stem  dark  grey,  rough  with  longitudi- 
nal furrows.  The  full-grown  foliage  is  of  a  beautiful  bright  glossy  green.  The 
leaves  getting  yellow  before  falling,  impart  a  peculiar  hue  to  tracts  where  the 
^  is  common — e.  g.,  near  the  great  lake  of  Kashmir.  The  leaves  arc  subject  to 
^e  attacks  of  a  small  insect.  About  one-third  of  the  radius  of  the  stem  is  white 
sanwood,  the  heartwood  being  dark  brown.  In  France  the  wood  is  used  for 
««)inet-work,  under  the  name  of  Acayou  d^Afrique,  sp.  grav.  1.09. — Matthieu 
^  Foresti^re,  50.  The  fruit  (in  India)  is  acid,  but  well  flavoured  ;  that  of  the 
^*e<literranean  tree  is  sweet.  Formerly  officinal  under  the  name  of  baccce  ju- 
"^j«.  The  tree  was  known  to  classical  writers  ;  in  Plinius  and  Columella  it  is 
*^Ued  Zizvphus.  Though  it  reproduces  itself  spontaneously  in  Greece  and  the 
^th  of  i^'rance,  it  is  not  originally  indigenous  in  those  countries,  but  was  intro- 
<*^ced  from  Syria  diuing  the  reign  of  Ccesar  Augustus. 

2.  Z.  oxyphylla,  Edgew.  in  Trans,  Linn.  Soc.  xx.  43. — Vem.  Kurhun 

vT'  "^S"  5  Pitniy  kokan  ber,  amldiy  amnia,  beri,  shamory  Pb.  ;  Giyyar, 
^.W.P. 
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A  small  tree,  glabrous,  with  a  few  scatter^  hairs  on  young  parts  ;  2-year- 
old  branches  purple,  or  covereti  with  a  dull  grey  epidennis ;  branches  and 
branchlets  slightly  dexuoae.  sm'X)th,  armed  with  pairs  of  slender  purple 
stipular  spines,  one  shorter.  strai;j:ht  or  curved,  the  other  straight  to  ^  in. 
long.     Leaves  on  petioles  ^  in,  long,  ovate-lanceolate,  base  oblique,  long- 
acuminate,  mucronate  with  a  hard  brown  point,  finely  serrate,  the  semtuies 
mucronate  with  brown  points,  main  basal  nerves  3,  the  middle  nerve  with 
2  or  4  prominent  lateral  nerves,  joine»l  by  reticulate  veins.    Flowers  3-20, 
on  slender  pedicels  \  in.  long,  fasciculate  on  short  thick  peduncles ;  bncts 
small,  brown,  subulate  ;  calyx-lobes  earinate  to  middle ;  petals  clawed,  ex- 
panding into  a  hood-sbipeil  lamina  ;  disc  thin,  membranous,  pentagonoiuj 
styles  2,  united  to  near  the  apiex.     Drupe  ovoid,  ^  in.  long,  2-celled,  S- 
seeded,  pendulous,  red  or  black  when  ripe,  putamen  flattened,  shell  thin 
crustaceous,  seeds  with  a  brown  shining  testa. 

Found  occasionally  on  the  eastern  flanks  of  the  Suliman  range  trans-Indus,  and 
in  the  outer  Himalaya  as  far  as  the  Ganges,  at  elevations  from  2000  to  0000  ft 
A  small  tree,  25-3<.>  ft.  high,  and  5-6  ft.  girth,  resembling  Z.  migarit  in  gene- 
ral habit    Fruit  eaten,  but  very  acid. 

3.  Z.  (EnoiOia,  Mill ;  W.  &  A.  Pnxlr.  163 ;  probably  Z.  NajpeeOy  Eoxb. 
L  c.  613. — Vem.  Shya-kuiy  Beng;  TozilM^n,  Bunn. 

A  straggling  or  climbing  shrub ;  branchlets  strigose,  or  oftener  covered 
with  dense  ferruginous   tomentum,  slightly  flexuose,  armed  with  shorti 
straight  or  hooked  and  recurved  stipular  prickles,  which  are  browHj 
shining,  tomentose  at  base,  and  generally  solitary.     Leaves  distichous,  ott 
short  petioles,  strigose  or  rusty  tomentose  beneath,  with  long  adpressed 
simple  hairs,  ovate  or  rhomboid,  base  oblique,  shortly  acuminate,  entire 
or  minutely  denticulate,  generally  with  4  main  basal  nerves,  2  in  the  laigeTy 
and  1  in  the  smaller  half  of  the  leaf,  all  with  numerous  prominent  parallel 
lateral  nerves.     Cymes  short,  axillary,  dichotomous,  with  20-30  flowers ; 
peduncles,  pedicels,  bracts,  and  calyx  densely  tomentose.     Divisions  of 
calyx  keeled  to  the  middle  ;  petals  generally  shorter  than  calyx.     Drupes 
1-3  together,  on  slender  pedicels,  generally  longer  than  peduncles,  globose 
or  obovate,  black,  ^  in.  long,  1-  or  2-celled ;  shell  woody  or  osseoua 

Kamaon,  Hohilkhand,  Lower  Bengal,  Behar,  Assam,  Silhet,  Chittagonc, 
Burma,  the  Peninsula,  Java,  Ceylon,  and  Mauritius.  Abundant  in  the  Baraich 
forests  of  Oudh.  Leaves  renewe<l  March,  April.  Fl.  in  the  hot,  ripens  its 
fruit  in  the  rainy  season  and  autumn.  The  fruit  is  eaten.  A  common  hedge- 
plant  in  South  India. 

The  two  last  species  require  further  attention.  There  appear  to  be  intermediate 
forms,  and  there  are  forms  of  Jvjuba,  which,  &s  far  as  herbariimi  specimens  go, 
only  dilTer  from  (Enoplia  by  the  size  of  the  fruit 

4.  Z.  Jujuba,  Lam.— Tab.  XVII.— W.  &  A.  Prodr.  162;  Roxb.  Fl.  Ind. 
i.  608  ;  Wight  Ic.  t  99  ;  Bedd.  Fl.  Sylv.  t  149;  Boiss.  1.  c.  13.— Sons. 
BadarUy  Jcarkandhu,  koU.     Vem.  Ber,  beray  heri.     {Z^beriy  Burm.) 

A  moderate-sized  tree,  ends  of  branches  decurved  or  drooping,  in  some 
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ieties  erect  or  spreading,  tomentose,  rarely  glabrous.  Two-year-old 
Qches  slightly  flexuose,  either  dull  brown,  or  covered  with  grey  epider- 
w  Branches  and  branchlets  armed  with  short  stipular  spines,  generally 
n,  one  straight,  the  other  bent,  or  both  equal,  or  one  wanting,  or  en- 
dy  unarmed.  Leaves  sessile,  short-petiolate,  or  on  petioles  \  the  length 
leaf^  oblong-ovate,  or  nearly  orbicular,  obtuse  or  acute,  1-3  in.  long,  en- 
B  or  serrulate,  often  mucronate,  occasionally  with  a  few  large  irregular 
itii  near  the  apex,  with  3  main  basal  nerves,  and  more  or  less  prominent 
/snl  nerves.  Leaves  generally  bright  tawny-  or  nearly  white-tomentoee 
meath,  dark  green  and  glabrous  above,  or  more  or  less  glabrous  on  both 
les.  Flowers  greenish  yellow,  somewhat  fetid,  on  short  axillary  sub- 
sale,  or  short -pedunculate  cymes;  pedicels  longer  than  peduncles, 
ilyx-lobes  keeled  to  the  middle;  petals  unguiculate,  with  an  oblong 
mcave  or  hood-shaped  lamina ;  anther-cells  parsJlel ;  disc  fleshy,  10-lobed, 
kulcate ;  styles  2,  thick,  conical,  connate  to  middle.  Drupe  varying 
i  size,  generally  about  ^  or  f  in.  long,  on  a  stalk  about  half  its 
ngth,  globose,  oblong,  or  ovoid,  dark  brown,  orange  or  red  when  ripe  ; 
imel  irregularly  furrowed,  mostly  2-celled,  with  a  hard,  thick,  bony 
lelL 

This  sp.  varies  exceedingly,  in  the  shape  and  size  of  the  fruit,  the 
lape  and  tomentum  of  the  leaves,  and  general  habit.  A  remarkable 
ttiety,  commonly  cultivated  in  the  l^anjab,  from  Peshawar  to  Multan, 
tt  been  described  by  Edgeworth  (Joum.  Linn.  Society,  vi.  201)  as  Z. 
^uba,  var.  Hysudrica.  It  is  characterised  by  obtuse,  oblong  or  ovate, 
onetimes  orbicular  leaves,  on  long  petioles  \  length  oif  leaf,  glabrous  or 
ightly  tomentose  beneath,  the  branchlets  not  drooping,  but  erect  or 
veidiQg.  Dr  Stewart  refers  this  variety  to  Z.  Lotus,  Lam.,  but  is  of 
)inion  that  the  Zizyphi  of  N(3rth  India  want  more  investigation  on  the 
*ot  Z.  Lotus,  however,  is  a  shrub  nearly  allied  to  Z.  nummularia,  Z. 
^  Christi,  Willd. — Boissier  FL  Orient,  ii.  13 — which  Edgeworth  states 
the  same  place,  is  found  in  gardens  in  the  Fanjab,  is  a  large  tree  of 
estem  Asia,  northern  and  tropical  Africa,  with  white  branches,  ovate, 
QH)8t  glabrous  leaves,  petioles  ^-^  length  of  blade  ;  cymes  large,  compact, 
nile,  with  numerous  flowers,  and  a  ring  of  white  luars  (not  in  all  speci- 
SDfl)  round  the  base  of  the  style ;  fruit-stalks  often  nearly  1  in.  long, 
do  not  venture  to  refer  any  of  the  specimens  which  I  have  examined 
Mil  the  Fanjab  either  to  Z.  Lotus  or  to  Z.  Spina  Christi,  and  I  think 
pieferable  at  preaent  to  class  all  Bet  trees  of  North  and  Central  India 
ider  Z.  Jtijuba,  There  is  no  difference  in  the  inflorescence  and  structure 
the  flower;  and  as  regards  shape  and  tomentum  of  the  leaves,  there  are 
tennediate  forms. 

^'  Jujuba  is  wild  in  some  places  of  the  Siwelik  forests  east  of  the  Ganges  (J. 
•  Stewart),  and  in  South  India  (Beddome).  Cultivated  and  self-sown,  it  is 
>iiunoii  in  Afghanistan,  Siudh,  the  Panjab,  ascending  in  the  outer  Himalaya 
>  3000,  and  at  times  to  4500  ft.,  and  throughout  the  rest  of  India  and  Burma, 
'^er  researches  are  re<iuired  to  define  the  localities  where  the  tree  is  actually 
Tld,  fbmiing  part  of  the  original  forest.  It  is  common  in  forests  of  Central 
od  South  India  ;  but  wherever  I  have  seen  it,  it  has  been  on  sites  of  deserted 
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v:..l:  :i-.  _  .  _■•.—  ^"':  r^  -  .  „:^     -.i-rr-:  ij.    Cizz.  L  *«■? -nj  flush  in  July  and 
A.-r--:       T-    ■--; —  ■   >.:-.-,:.:-.  _-    ^:    .u.-.^  w-.-ii..:.*:  xhe  fruit  generally 

A  :..  .■.-.r:":— ..:  •..  :':■-  - -"'  --  •._:.  <:tC-  ?i:'r^  erert,  mA  verr  rtraight, 
j-.r.:.  •->.    ...  .-    :. .   •  r^  i—  ^-jl^-.t .  ■:.<  rr-n-hiiiiz  in  all 'directions^ 

:  T-...:^  i.  -  J  .  r  _-.  •  .  •  v-.  s.-:'^  I-t.^  fi^i^.  lUrk' i-1  in.  thick, dark 
*;">. ».  :..:.•  >:..:.  i.  ..."  L".  .: *  ...  _► -.j  .  .  i^  ]«*ij^*  1  v  drrj*  invinilar longi- 
:.j  ..:.:^  :.."r  V- _:  -:--::_  v  r_— r...  Lf.  Ii^-rr  ?::■rK.^ance^t1idish  brown, 
s:..».:>^  :l  .r...*.^  j.:-  :..~  v-  ^^  .  ,^  — -ri7-:  ..iiivi  when  fK&h-cnt,  tonu 
r:- ■■,.>:.':-  vr  :i  :■-.-:-:  -  ::■:  i^t  >--"¥..:.•:  j  f  :Lc  rv.iiu*,  of  lighter 
.  ■-. ..:  A.  r  .  :-:  •  >i..: :  ■ :  .  >  _  r:  :  --r^-  lvI  Tr;.>i  weij^hs  5S  IkanJ 
:,..  -•:::.  : : :  •:  ■.-;-:.•  •  *-:  -•^-  z^-.i  ,•'  ,-  f^f-  ^  t  -  ■  Ti3&n>  dve*  the  follow- 
■.v.^   :.,:..--     .:  <  ■  :-.£;v  ...     ^: — rtr^^i  ?:.•^^.  P.  33«  V3?>5  ;  hetit- 

^V;  .^"i :  :~  ...  :'    ,•■-'  .;.      .  :     V  . ._  _.  i^i^l.  .'_  ,i..-.  ic:d  cTva-iraineii.  fiUwa,     t 
:.  .w.*.  .-.:     ....-:.  -•  ■ .  ....."■'■..^  :  ■:  >u ...-.-: r-.-;:^  f.c  hv^'r^es' and  camels' 

N.. -,  A."*.    ..'•.■     ..:      -.   ..:,:    u^~.:..:-r._  .—:.-.:«:-:->,  P-.-rsiiin  wheelSjOil- 

>,•:•..-.:  ..v_".,  -"s.  ,  . ..-. .."  '^    -J-"        ■•-■  .-7:  •.-_•.  '_  __»«w  i-.i.i-'.»r»*.  and  othet  pQ> 

i..k..  .-■.-•.  ■     ^  *'":•     -  >^-i-  :i--  ?'^T.>*r.  ^i  Crntral  India.  The 

K»rV  .-  v.v,."..  ;.>      .  -     :'     ■:.-■.->«  :i":  :'.:-,>  :u  r.-::vr  ]Lanna<:y.    A  gum 

«\..  "..*  :r. :..  :.:::.■.  iw      l\..i.r^-  l  t-..  .  r.'.£"K  zz^  livir*  on  the  tree, the 

*■  K  . :  «  ;.'..':.  »  .-      .  :.     .         -.•    ■  -•:.".  r.j  :     -.^  :1:  i^ftrre".  i.-k  the  stock  of  the 
:/.;.:,:.".\.  i..     :  .;...■-'•■.'  r..    :.  -  .  ^  :;r:.::.".  f  :  -.:*  frj.::.  which  is  more  orle» 
»:*-*•  --,  ,-..  ::  .  V     . .-.      ■..•..   :  ■. :  >  .r:*.  jj:  L  -~    i  -'  ."ilv-n^:  on  the  caltirated 
,-■.:. ".  ■.•.v.vr  \.'.  K      V     V.  .  *.  ..  :    .-:_:...-.  rw.-.:.-l.  "■::!  a  i-Ieasant  taste, and 
>■.'..;  ,:  :..i  ...  :     s..  ".  i.      -  .'.r.     :r.  j..*.  ::.■.—•.      -  ir  ir;^.!  fniit  of  lhis?pe■ 
*■■.^<,  A  v.  '.'.•..>-...>,■.■.'»    .  ■  -'   ■  ■    ■••  ^- -.->>!.  .~  :":,.  ":«.^Vi.ir>  .:-f  tht-  Panjab  nsuer 
I*:  4  V..V..-..  .:...!       :.  .    «. 'v  i...  .  >  .:-:•  r:r".  ::•::-  K.^:. Lkhor.     In  Si>ath  India 

o".  :>  vx::...:-.-.  ::•    ..  :  ■  .  k  -• :  ;        7i-  .-i":-  irr  ri-.l  vjL'Jt-i  a?  catile-fodder. 
Ti'.i"  ;^,\  •>  r.  ......>  r-.-.- .  :r  ■..  >■:•.    ;^ .  ^:_- :  '.:jl>  "..  :..■:  *::tfvr  much  f^■»^lfw^ 

c\.\*. :  :*:■..;:  ::..\  '..<:...."   ,.«;-.  :i:v  >::^  ".  a  c  ••.  ".i^  ■. f  iii\«u;:ht,  l»ut their 

r.v:>  .;ri  »::.-....:.  V.  ':•:. :-»      I:  :":.r.-.  :>•:-:  . :.  ?^.^:.  :y  ".  uni.  and  on  ploughed 

l;ir.a  ;  V/.:  ;:  ,.-■..  *,.  ^r  .. -.  ..-.  •..  >.  .'.f  :  •:  ^jL-zfT  TV-.'H,  J/^if/?*<Try,  ap^ 
^>'k<,*'*\  l:*  j:r.\»:"..  -  \^r-.  1  ::.:.z  :  ^  .<••  ."-t  A"  i-:"".  but  it  coppices  with 
j;rt.;:  \  :^k  v.r. ./. ;  v        -.  :: ..:  /..:.  ..: :  ;.  r.  :c.'  *y  :  r.vr  a  ia.-»st  valuaDie  tieeia 

.'v  Z.  nununulATiJk  W.  a-  A.  IVv.:.  ".  'i  ;  P.  issicr  Fl.  Orient  ii.  IS.-* 
Svii.  .1  •;.*\  .  ■  ■'  .K.-x'..  y.  lv..l.  1  :"..v  >  :-r  limes  wiled  CtimWMor^ 
Imt  orT\Muv;:>'.Y    -  ■,  A'      ■   3.'      -  •       .     ^   r-.  ATi-vp.'.?.  Afij. ;  Midm 

Siudh. 

A  thorr.Y.  V-.:sV,y  >V.:.:V.  :o:v.::.:  >;  :  ':r.e:::::s  Vr"WTi.  or  covered  vritb 
whito  opidonv.is  :  Vr.i v. /:.*.;:>   :::.;:;.  v.>^  ::•.  w...-^:.  .ir:::ed  \rilh  twin  slipu^ 
lar  prii'klos.  pili^so  w*:.:*.;   y.  u:u\    v.-    ?:r.u.::.:.  *'.::.  I-.r.  vi-ry  sharp,  J-i  iH' 
lonjr.  tho  oiluT  r.:".;vli  sh  ::.t.  ::.\  k;v..  '*•::■.:   :-.wy.wAr:s.     Leaves  on  shor^ 
]»i'tiolos,  ovaio,  ol'iiiso.  i'.ir.::*::*...:^  ;  r.-.^i:;  :;-rvis  3.  with  few  prominent 
Litonil  uorvos.    Klowors  10-*J«'.  i:;  A\:ll/.:y.  <:.  ::.  <  ::.p.ict  cymes  :  jx^licel^ 
]  in.  long*  lonj:»T  ih.iu  ]Vxv::;v'i\^     Cil>x-1  >:>  k>.  Itrl  no;irIy  to  the  base; 
petals  spalhul.iU',  txp:\::i:i:u  iv.i.^  .\  Vr,^.i.l-%:-:v.i:e.  concave  or  flat  lamina; 
ilisc   slightly  10-lobcd.   U'Liuxi\^wi\i  :   sty  lea  *J.  lioarly  distinct.     Dnij>e 
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oboee,  ^  in.  diam.,  red, glabrous,  shining  >vhen  ripe ;  kernel  nigose,  2-cellod, 
Lth  a  liard  osseous  shell. 

Common  throughout  North- West  India  and  the  drier  parts  of  South  India 
)Ove  the  Ghats  ;  not  known  from  Ben^  and  Burma.  Qregarious,  covers 
ctoisiye  tracts  in  the  Panjab,  Sindh,  Rajputana,  and  the  Dekkan.  Ascends 
» 3000  ft.  on  the  eastern  flanks  of  the  Suliman  range  and  in  the  outer  Himal- 
va.  Flourishes  best  in  a  heavy  clay  or  loam ;  is  abundant  in  the  black  soil  of 
be  Dekkan.     South-West  Persia. 

Z,  nummularia  is  always  a  bush,  usually  6-8  ft.  high,  rarely  attaining  15  ft., 

nrnung  irregular  rounded  masses  of  thorns,  with  numerous  clustered  stems,  and 

nickers  thrown  up  from  the  roots.     The  bark  of  stems  and  main  branches  is 

gRj,  rugose ;  the  foliage  has  a  dull  greyish-green  colour.     It  is  never  leafless — 

the  old  leaves  generally  shed  early  in  the  hot  weather,  and  the  new  leaves 

troear  immediately  afterwards.     Fl.  March-June,  and  the  fruit  ripens  from 

Korember-Januaiy.    The  principal  use  of  this  species  is  to  make  fences  round 

kids  and  gardens ;  the  leaves  are  thrashed  out  and  used  as  fod<ler  for  sheep 

uid  goats  ;  the  fruit  is  eaten,  is  sweet  and  acidulou.s,  and  has  a  pleasant  flavour. 

Donng  the  famine  of  1869,  which  drove  large  numl)ers  of  the  inhabitants  of 

Xinrar  and  other  parts  of  western  Rajputana  from  their  homes,  the  fruit  of 

tluB  bush  served  as  food  to  thousands.     In  the  winter  '69-70,  the  crop  of  these 

berries  had  been  plentiful ;   and  when  I  marched  through  Rajputana,  from 

Agta  to  Guzerat,  m  Dec  1869  and  Jan.  1870, 1  found  the  shrubs  completely 

stn^^ed  of  their  fruit  wherever  the  flocks  of  hungry  emigrants  from  Maniiar  had 

pined  through  ;  and  it  was  only  further  south,  on  approaching  Neemuch  and 

uiuerat,  where  the  Marwar  emigrants  had  been  less  numerous,  that  I  found  the 

dmibB  laden  with  fruit. 

Of  the  Zizyphi  outside  India,  Z.  Lotxi^^  Lam. ;  Boiss.  1.  c.  12  ;  a  small  shrub 
firam  Northern  Africa,  comes  nearest  to  this.  Like  ntimfmUaria,  Z.  Lotus  has 
>Q  eatable  fruit,  which  is  an  important  article  of  food  in  Tunis  and  Barbary.  It 
tbows  up  abundant  suckers  from  the  root,  and  the  description  given  in 
Mathien's  Flore  Forestifere  de  la  France,  p.  50—"  Parfois  Tabord  de  cet  arbris- 
wjn  (iu  Algeria)  est  rendu  i)re8que  impossible  par  Tentourage  serr^  des  drageous 
^eui  qu  il  a  produits  '* — would  apply  well  to  Z.  nummtUaria.  But  the  Afri- 
ca&  shrub  is  almost  quite  glabrous,  and  the  two  styles  are  imited  nearly  to  the 
top.  There  is  much  variation  in  the  species  of  2^zyphus  as  to  pul)escence,  and 
the  degree  to  which  the  styles  are  united ;  but,  on  the  other  hand,  there  does 
^  yet  seem  sufficient  ground  for  uniting  Z,  nummularia  and  Z.  Lotus.  It 
m\  be  added  that  there  are  forms  or  Z,  nummularia  which  are  exceed- 
similar  to  frutescent  specimens  of  Z,  Jujuba. 


6.  Z.  rugosa,  Lam. ;  W.  &  A.  Prodr.  1G2 ;  Wight  Ic.  t.  339.— Syn. 
^  ktifolia,  Roxb.  Fl.  Ind.  i.  607.  Vem.  Dhaura^  dhauri,  Baraich  and 
Gonda  in  Oudh ;  Suran,  Chuma^  C.P. ;  Turan,  Bomb. 

A  straggling  shrub  or  small  tree;  young  branches,  inflorescence,  prickles, 
Mid  under  side  of  leaves  generally  covered  with  a  dense  ferruginous  tomen- 
^,  rarely  glabrous.  Branches  armed  with  broad,  laterally  compressed, 
^ng,  hooked  prickles,  mostly  solitary.  Leaves  on  petioles  \  in.  long, 
^th  3  or  4,  rarely  5,  nerves  from  base,  and  prominent  lateral  nerves,  ovate 
w  elliptic  from  an  obliqno,  often  cordate  base ;  2-5  in.  long.  Cymes  large, 
<>D  long  peduncles,  axillary  and  terminal,  forming  a  large  compound, 
g^eially  drooping  thyrsus.    Lobes  of  calyx  outside  tomentose,  inside  with 
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a  prominent  pilose  line,  but  not  keeled ;  petals  none ;  anthers  broad-ovate; 
disc  pentagonous.  Drupe  globose  or  pyriform,  ^  in.  long,  with  a 
1 -celled,  l-seeded  kernel,  and  a  thin  crustaceous  shelL 

Burma,  hills  of  Eastern  Bengal,  Behar  and  Sikkim,  sub-Himalayan  tract  as 
far  as  the  Ganges,  Oudh  forests,  Central  Provinces,  western  side  of  the  Peninrala, 
and  Ceylon.  A  straggling  evergreen  shrub,  often  climbing,  occasionally  a  small 
tree  with  a  trunk  2  or  3  ft.  in  girth.  Fl.  Nov. -March  ;  the  fniit  ripens  in  April 
and  May.  Bark  exfoliating  with  flat  quadrangular  scales  of  dark  brown  or 
blackish  colour.  The  fruit  is  eaten,  has  a  peculiar  mawkish  flavour ;  the  wood 
is  used  as  fuel,  often  attacked  by  insects. 

7.  Z.  xylopyra,  Willd. ;  Roxb.  M.  Ind.  i.  611  ;  W.  &  A.  Prodr.  162.- 
Syn.  elliptica  and  Caracutta,  Eoxb.  1.  c.  610,  612.  Vern.  Katber,  khet- 
hovy  berif  gutij  ghotia^  gotij  gotti,  ghuter,  gotdhay  kakoa^  kakor,  ghaiul, 
chettUy  chittdniay  ghwet,  sitaber. 


A  large  straggling  shrub  or  small  tree ;  young  branchlets,  under 
of  leaves,  and  inflorescence  generally  short-  and  softly  tomentose.  Stipular 
prickles  generally  twin,  one  straight,  the  other  hooked,  recurved,  strong,  and 
very  sharp.  Leaves  on  short  petioles,  oval  or  rhomboid,  finely  serrulate,  from 
an  unequal-sided,  often  cordate  base,  with  3  or  4  main  basal  nerves,  and  pro- 
minent lateral  nerves,  pale,  softly  tomentose  beneath.  C3rmes  axillary, 
compact,  on  short  peduncles,  with  numerous  (occasionally  tetramerous) 
flowers ;  pedicels  shorter  than  main  branches  of  cyme.  Lobes  of  calyx 
keeled  near  apex;  petals  on  long  claws,  hood-shaped.  Ovary  3-eeUed; 
styles  3,  short,  distinct.  Drupe  usually  globose,  occasionally  oblong,  with 
the  remains  of  calyx  marked  as  a  prominent  ring  at  base ;  ^-1  in.  long, 
covered  with  a  short,  soft,  grey  tomentum,  glabrous  when  old  ;  dry,  almost 
without  fleshy  pericarp ;  putamen  furrowed,  3-celled,  S-seeded,  with  a  thick, 
hard,  osseous  or  ligneous  shell. 

Common  all  over  South  India,  in  Rajputana,  the  Central  Provinces,  Bandel- 
khand,  and  Behar  ;  also  in  the  Oudh  forests,  and  the  sub-Himalayan  tract  as  iar 
as  the  Ganges,  ascending  to  2(X)0  ft.  The  old  leaves  are  shed  about  Feb.  or 
March ;  the  new  foliage  issues  in  April  and  May ;  the  flowers  appear  about  the 
same  time  ;  and  the  fruit  ripens  from  Sept.-Feb. 

A  large  straggling  shrub,  and  under  favourable  conditions  a  small  tree  to  16 
ft.  high.  Often  gregarious,  covering  considerable  tracts  with  an  impenetrable 
thorny  scrub.  Bark  of  trunk  and  larger  branches  light  or  dark  cinereous  or 
brownish  black,  surface  smooth  or  cracked  with  thick,  oblong,  exfoliating 
scales.  Heart-  and  sap-wood  not  distinct,  clean,  whitish  red  when  fresh-cu^ 
when  dry  yellowish  white,  orange  or  brownish,  hard  and  tough,  60  lb.  per 
cub.  ft.,  P  =  800  (Skinner).  Easily  worked  and  durable,  used  for  cart-buildmg 
and  other  purposes.  Bark  employed  for  tanning;  the  young  shoots,  leaves, 
and  the  fruit  serve  as  fodder  for  cattle  and  goats.  The  fruit  is  not  eatable 
for  man,  but  it  is  largely  collected  and  sold  to  be  used  (after  being  charred) 
in  making  a  black  dye  for  leather.  The  kernels  are  eaten.  The  wood  makes 
excellent  torches. 

2.  BEBCHBMIA,  Neck. 
Shrubs  or  woody  climbers,  unarmed,  with  foliaceous,  often  intra-axillary 
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ipnles.  Leaves  alternate,  penni veined,  elegantly  marked  underneath 
ith  parallel  nerves  diverging  from  the  midrib,  and  small  transverse 
^inlets.  Flowers  pentamerous.  Calyx-segments  linear  or  triangular,  de- 
.daous.  Style  simple ;  stigma  capitate,  more  or  less  2-  or  4-lobed.  Fruit 
small,  ovoid  or  oblong,  2- celled  berry  or  drupe,  on  the  persistent,  but 
x>t  enlarged,  base  of  the  calyx. 

Flowers  in  small,  axillary  or  terminal  clusters  .     1.  B,  linfota. 

Flowers  in  large,  terminal  panicles         .        .        .        .     2.  B,  floribunda. 

1.  B.  Uneata,  DC. ;  Benth.  FL  Hong  Kong,  67. 

Leaves  small,  to  |  in.  long.    Flowers  2-4  together,  either  in  the  axils  of 

the  leaves,  or  a  few  clusters  together  at  the  ends  of  branches  above  the 

leaves.     Calyx-lobes  long-triangular;   petals  as  long  as  calyx,   linear, 

sheathing  and  surrounding  the  stamens.     Berry  blue,  cylindrical,  \  in. 

long. 

A  small  shrub,  with  grey  bark,  in  Waziristan  trans- Indus  at  7(XX)  ft.,  and 
from  the  Indus  south- eastward  at  4000-5000  ft.,  in  Sikkim  at  8000-10,0(K)  ft. 
Common  in  China.    Fl.  fipom  May-July,  the  berries  ripening  in  Sept. 

1.  B.  florilmiida,  Brongn. — Syn.  Zizyphus  floribunda^  Wall,  in  Roxb. 
E  Ind.,  ed.  Carey,  ii  368.     Vem.  Kala  lag^  Kamaon. 

A  large  shrub  or  small  tree,  erect  or  climbing,  with  leaves  2-3  in.  long, 
itipules  intra-axillary  bifid  ;  flowers  3-10,  in  cymose  clusters,  arranged  in 
neemes  2-3  in.  long,  which  again  form  large,  terminal  panicles.  Berries 
cylindrical,  \-\  in.  long. 

N.W.  Himalaya  from  the  Jhelam  to  Sikkim,  Kasia  hills.  Fl.  June-July. 
Near  to,  if  not  identical  with,  B,  racemosa,  Sieb.,  from  China  and  Japan. 

3.  BHAMNUS,  Linn. 

Shrubs  and  trees,  with  alternate,  petiolate  leaves,  penniveined,  or  with 
3  nerves  proceeding  from  base,  and  small  deciduous  stipules.  Flowers  often 
unisexuaL  Calyx  4-5-cleffc,  the  segments  triangular  or  ovate,  deciduous, 
keeled  inside,  or  with  a  prominent  line.  Petals  4-5,  or  none.  Stamens  4- 
^,  with  short  filaments.  Disc  clothing  the  calyx-tube  ;  petals  and  stamens 
inserted  on  its  edge.  Ovary  free,  3-4-celied,  narrowed  into  a  3-4-cleft 
^tyle;  stigmata  papillose,  obtuse.  Fruit  an  oblong  or  globose  drupe  on  the 
penistent,  but  not  enlarged,  base  of  the  calyx,  with  2-4  1 -seeded  kernels. 
Seeds  with  a  fleshy  albumen;  cotyledons  flat  or  with  recurved  margins, 
<^ green;  radicle  short. 

Unarmed  ;  leaves  and  branches  alternate. 

Pubescent ;  flowers  in  axillary  sessile  cymes    .        .  1.  R.  purpureiu, 

Tomentose  ;  sessile  C3*iues  forming  interrupted  racemes  2.  R  (riquetrus. 
Generally  spinescent. 

Leaves  and  branches  generally  opposite   .        .        .  d.  R.  virgcUus. 

Leaves  and  branches  always  alternate       .        .  4,  E.  pcrncus, 

1.  B.  punraretui,  Edgeworth.— Tab.  XVIII.— Trans.  Linn.  Soc.  xx. 
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44. — Vem.  Bat  tnnjtil,  tutiani  zaiidni  (tundid  nmdani  (male)  is  VHm 
num  /cetc7ut)y  tadru,  tundhi,  mimaruri,  kunjt\  chatemi,  Pb. 

Unarmed,  the  previous  year's  bronchlets  purple,  young  parts  pubesceD 
Leaves  and  branchlets  always  alternate.  Leaves  membranous,  ovate  < 
ovate-lanceolate,  acuminate,  3-4  in.  long,  serrate,  with  6-10  promineo 
parallel,  nearly  straight  lateral  nerves  on  either  side  of  midrib,  on  petidi 
\  in.  long  ;  stipules  linear,  early  deciduous,  and  leaving  broad  scars  at  tl 
base  of  petiole.  Flowers  1-5,  mostly  pentamerous  and  bisexual,  in  axiUu 
sessile  cymes;  flower-buds  ovoid.  Calyx  flat,  cup-shaped;  segments  tdai 
gular ;  petals  none.  Style  short,  3-cleft  nearly  to  the  base.  Drupe  pei 
shaped,  ^  in.  long ;  seeds  2-4. 

A  moderate-sized  tree  on  the  outer  Himalaya  ranges,  from  the  Indus  to  tl 
Sartia  river,  between  45(M1  and  10,()()()  ft.,  usually  in  the  more  open  parts  of  tli 
forcftts.  Fl.  in  May  and  June.  The  fruit  ripens  from  J uly-Octouer.  Thetnm 
bitter  fruit  is  used  as  a  piir^'ative  in  some  parts  of  the  hills. 

2.  B.  triauetrus,  Wall.— Syn.  Cranothus  triqiietra,  Wall. ;  FL  bd 
ed.  (Jarey,  ii.  376 ;  C  flttve^en^ty  Koyle.  Vem.  Gvlde{i)  or  ^Me(i 
fagora,  gardhauj  phidla^  Pb. ;  Gofjtfa,  ghant^  ghont,  N.W.P. 

Unarmed  ;  loaves  and  branchlets  covered  with  short  tomentum,  alwaj 
alt<jrnate.  Leaves  generally  yellow,  ovate-oblong,  acuminate,  3-5  in.  Ion; 
serrate,  on  petioles  f  in.  long,  with  6-10  prominent  parallel,  nearly  stnigl 
lateral  nerves  on  either  side  of  midrib ;  stipules  subulate,  decidaoQ 
Flowers  generally  pentamerous,  in  sessile,  5-20-flowered  cymes,  forming  i 
terrupted  racemes,  frequently  leaf-bearing  and  branched.  Flowe^ba( 
ovoid.  Calyx  turbinate,  segments  triangular.  Petals  short>-clawed,  emi 
ginate,  sheathing  the  stamens.  Style  3-4-cleft,  the  branches  coherii 
nearly  to  the  apex.  Durpe  3-lobed,  nearly  dry.  Seeds  on  the  back(t' 
side  of  the  raphe),  with  a  long,  broad,  open  groove. 

Not  uncommon  in  the  Salt  range  and  in  the  North- West  Himalaya,  Tjetwe 
3000  and  COOO  ft.,  from  the  Jhehuii  to  the  Sarda  river.  A  small  tree,  with  gn 
brown,  or  blackish  purple  bark,  scabrous  with  elevated  specks.  FL  in  May  a 
June. 

3.  B.  virgatus,  Roxb.  Fl.  Ind.  i.  604.— Syn.  R  hirsutus,  W.  & 
Prodr.  165  ;  Wight  Ic.  t.  978.     Vem.  Phijmi]  dndur,  tadrii,  seta  pax 
l^'dnji,  nuwirdl,  shom/olj  refeon,  gogi^a,  nindrol,  7nutrii\  rtior,  chafr,  ramu 
Pb. ;  TmjJOf  mddj  Tibet,  Spiti ;  Ch(do,  chedicala,  chaduOy  N.W.P. 

Branchlets  generally  spinescent,  young  parts  pubescent.  Leaves  a 
branchlets  generally  o])posite.  Leaves  frequently  fascicled  on  sh 
undeveloped  branchlets ;  lanceolate,  ovate-lanceolate,  ovate  or  obovi 
acuminate,  1-4  in.  long,  narrowed  into  petiole  ^  in.  long,  serrate 
crenat^,  with  3-6  arcuat<i  and  converging  latcnd  nerves  on  either  side 
midrib,  the  lower  pair  from  near  the  base  of  leaf.  Flowere  greenish 
slender  pedicels,  4-5-merou8,  crowded  in  the  axils  of  fascicled  leaves, 
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the  base  of  branchlets.  Rower-buds  ovate-lanceolate  ;  calyx-tube  cam- 
lolate  or  turbinate ;  petals  minute  linear  or  spatbulate  ;  style  filiform, 
rdeft,  the  branches  recurved.  Drupes  2-3-celled  ;  seeds  grooved,  groove 
now,  nearly  closed. 

rians- Indus  territory,  chiefly  on  and  near  t]ie  baRC  of  Uie  liills.  Himalaya, 
an  2400-7000,  at  times  to  9500  ft,  from  the  Indus  to  Bhutan,  Nilgiris,  and 
aer  hills  near  the  Western  Qhats,  also  in  China.  The  leaves  fall  early,  the 
sh  foliage  appearing  in  May  and  June,  often  after  the  flowers.  Fl.  more 
less  at  all  seasons,  but  usually  April-June,  the  fruit  ripening  from  October 
mng  the  cold  season. 

Alaige  shrub,  or  a  small  tree,  15-20  ft.  high,  with  much-ramifie*!  branches, 
and  straight  branchlets,  forming  a  dense  rounded  crown.     Bark  finely 


anegated,  smooth  with  slight  longitudinal  wrinkles,  the  shining  epidermis  often 
Nxling  off.  Heartwood  distinct,  of  a  bright  red-brown  or  chocolate  colour, 
itiong,  hard,  and  heavy.  The  fruit  is  bitter,  emetic  and  purgative,  given  (trans- 
Indus)  in  affections  of  the  ppleen. 

This  species  is  closely  allied  to  R.  catharticus,  L.,  the  common  Buckthorn  of 
Kigland,  which  is  found  nearly  all  over  Europe,  and  occurs  in  North  Africa  and 
Siberia.  The  only  points  of  difference  seem  to  be  that  the  leaves  of  Ji,  cathar' 
tiau  frequently  have  a  cordate  base,  uud  that  the  drupe  is  frequently  4-8eeded. 

4.  B.  persicns,  Boissier  Fl.  Orient,  ii.  17. — Vem.  Sherawaney  wurakj 
Afg. ;  Kukei,  ndr,  nihki  kander  (small  thorn),  jalida}\  kuchm\  Pb. 

Spinescent  or  unarmed  ;  leaves  and  branches  alternate.  Leaves  coria- 
ceous, ovate  obovate  or  oblong,  short-potiolate,  entire  or  serrate,  pubes- 
cent or  short-tomentose,  lateral  nerves  2-5,  not  prominent.  Flowers 
ixillary,  tetramerous,  dioecious,  on  short  pedicels ;  petals  small,  linear ; 
ilyle  2-4-cleft  at  the  top.  Drupe  supported  by  the  flat  circular  base  of 
cdyx ;  seeds  with  a  shining  testa,  grooved  on  the  back  with  a  wide  open 
groove,  the  edges  of  it  thickened  and  bent  inward  at  the  top. 

Persia.  Beluchistan.  Eastern  flank  of  the  Suliman  range,  the  Salt  range,  and 
onter  Himalaya,  from  the  Indus  to  the  Chenab,  at  an  elevation  from  2000-5000 
ft  (A  variety — or  distinct  species — is  a  small  depressed  spinescent  shrub,  in  the 
■rid  Tibetan  tract  of  the  Himalaya  between  9000  and  14,000  ft.  Nubra,  Ladak, 
Upper  Chenab  and  Sutlej  basin,  and  Upper  Kamaon.)  Nearly  leafless  for  some 
nHmths ;  the  fresh  foliage  issues  about  April  and  May.  Flowers  at  all  seasons, 
frequently  before  the  leaves  come  out.  The  fruit  n}»ens  about  November,  is 
BWeet  and  edible,  but  emetic.  Trans-Indus  it  is  boiled  for  two  days,  and 
■dmimstered  in  affections  of  the  spleen. 

In  the  plains  and  lower  hills,  in  arid  rocky  places,  grows  to  a  small  tree  20  ft 
I'jgb,  with  a  short,  erect  trunk,  and  a  round^  crown  of  stiff  divergent  branches. 
^^  yellowish  or  dark  cinereous,  smooth,  at  times  with  a  whitish,  shining,  thin, 
exfoliating  epidermis. 

This  species  is  closely  allied  to  H,  oleoides,  L.,  a  small  spinescent  shrub  com- 
nKm  in  South  Europe  and  North  Africa.  The  main  difference  is  that  oleoides  is 
jlways  ^brous,  and  that  the  leaves  are  1 -nerved,  with  reticulate  veins.  There 
tt  a&o  some  affinity  to  B,  spathulce/oliusy  Fisch.  et  Mey.,  from  the  Caucasian 
ptovinces. 

Another  species,  E.  procumhens,  Edgew.  Trans.  Linn.  Soc.  xx.  43,  a  small 
pf^wtiate  shrub,  with  coriaceous  elliptic- lanceolate,  sharp-serrate  leaves,  and 
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persistent  stipules,  axfllarr.  ^olicazy.  pirntAmeroiis  flowers  without  petals,  on 
slender  pediceL>.  is  f >and  b^twcxn  7>."  • » aik*i  !S  "."'i  ft  about  Simla,  on  the  DeoUn 
range,  and  in  Kamaon. 

4.  HOVEHIA,  Thonbi 

A  tree,  unarmed  ;  leaves  alternate,  without  stipuleB.  Flowers  in  axil- 
larj  pedunculate  CTmes.  pentam«:rr«3us^  bisexuaL  Caljx  broad-obconical; 
segments  orate,  thick,  with  an  elevated  median  line  inside,  deciduous  after 
flowering.  Ptrtals  shortly  unguiculate.  obovate-spathulate.  Stamens  op- 
posite to  petals  on  the  edge  of  disc :  anthers  attached  at  the  back,  2-ceIled, 
bursting  longituilinallv.  Disc  fleshy,  coating  the  calyx-tube,  suirounding 
the  ovarv,  dtrn<elv  wckiiIIv.  Ovarv  3-celled,  with  an  erect  ovule  in  eteh 
cell,  narrowed  into  3  erect  styles,  more  or  less  coherent.  Drupe  nearij  oiy,  | 
3-celled,  3-see«ieil ;  endocarp  thin,  crustaceous;,  brittle.  Seeds  with  a  had, 
shining,  dark  olive  green,  thick  testa,  a  fleshy  albumen,  a  straight  ernbyt^ 
with  flat  fjliaceous,  orbicular  cotyledons. 

1.  H.  dolds,  Thunb. ;  Siebold  et  Zuccarini,  Flora  Japonica,  t  73, 74; 
Roxb.  Fl.  Ind-  L  C30. — Vem.  Chamhun,  RavL  Pb. 

Pubescent ;  leaves  alternate,  deciduous,  petiolate,  ovate,  long-acuminale, 
serrate,  with  3-5  lateral,  often  alternate  nerves  on  either  side  of  midiib, 
the  lowest  pair  proceeding  from  the  base.  Flowers  white.  The  ramifictr 
tions  of  cymes  and  fruit-stalks  swell  into  an  irregularly  and  unevenlf 
oblong  fleshy  mass,  much  and  variously  bent,  sweet-aromatic,  the  pediods 
remaining  dry  and  slender. 

Commonly  cultivated  in  Nepal,  Sikkim,  Bhut^m,  Assam,  China,  and  JapiB, 
also  here  and  there  in  Kamaon,  and  (rarely)  in  the  Panjab  Himalaya  (a  few  inilei 
north  of  Chamba,  at  4(^100  ft,  and,  according  to  Falconer,  but  not  found  since^ 
in  Hazara).  WalUch  considered  the  tree  indigenous  in  Nepal,  and  Royle  statei 
that  it  certainly  is  wild  at  6500  ft.  in  forests  near  Mussoori ;  but  Buchanan  0" 
1802)  wrote  from  Katmandu  that  the  tree  was  originallv  brought  from  Chini, 
or  some  country  subject  to  China.  Grows  to  be  a  moclerate-sized  tree,  30  ft 
high,  with  an  erect,  straight  stem,  attaining  a  lar^  gii^?  and  a  large  brotd, 
roimded  crown.  FL  April- May ;  the  fruit  ripens  in  July.  The  wood  is  hght^ 
coloured,  coarse  and  open-graineil.  The  tree  is  cultivated  on  account  of  ite 
fruit,  which  has  a  plea-^ant  flavour,  like  that  of  a  Bergamot  pear. 

5.  SAGEBETIA,  Brongniart 

Unarmed  or  spinescent  shrubs,  with   leaves  and  angular  brancliefl 
generally  opposite,   or   the    upper   alternate,    pennivein&d   leaves  and 
small  deciduous  stipules.     Flowers  small,  pentamerous,  bisexual,  in  small 
sessile  clusters,  supported  by  bracts,  in   terminal  or  axillary  panideB. 
Calyx  flat;  segments  keeled  inside,  persistent.     Disc  lining  the  calyx,  up- 
per part  free,  thick,  fleshy,  annular  or  cup-shaped.     Petals  and  stamenB 
inserted  on  the  calyx.     Petals  short-clawed.     Ovary  3-celled,  narrowed 
into  3  short  coherent  styles.     Fruit  a  drupe  with  3  coriaceous,  indehiscent 
kernels.    Seeds  completely  filling  the  kernels,  with  a  straight  embiyo, 
cotyledons  foliaceous,  enclosed  by  a  thin  fleshy  albumen. 
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Leares  acmniiiate  ;  lateral  nerres  4-8  pair    .  1.  i^.  oppomli/olia. 

Leaves  acate  or  obtoae  ;  lateral  nerves  2*4  pair. 

Under  side  of  leaves  covered  with  a  dense  white 

woolly  tomentam 2.  S.  Brandrethiana. 

Under  aide  of  fall-grown  leaves  glabrous  .  d.  S,  theesans. 

1.  8.  opiK>sitifolia,  Brongn.  —  Syn.  Zizyphus  oppogitifolia,  Wall,  in 
Boxb.  FL  Ind.,  ed.  Carey,  iL  370.  Vern.  Kanak,  gidardak  (jackal's  vine), 
drdnge^  girthan,  Fb. ;  Aglaia,  Kamaon. 

Armed  with  short  spinescent  branchlets.  Loaves  short-petiolate,  silky- 
tomentose  when  young,  glabrous  afterwards,  coriaceous,  ovate-oblong,  acu- 
minate, serrate,  2-4  in.  long,  with  4-8  pairs  of  lateral,  arcuate  nerves. 
Flowers  in  terminal  panicles  and  lateral  racemes,  ramifications  covered 
with  short  pubescence.  Bracts  3-10  under  each  cluster,  ovate,  brown,  cili- 
ate.  Calyx-lobes  brown,  persistent  Drupe  turbinate,  not  lobed,  \  in. 
long,  black  when  ripe. 

Common  in  the  North-West  Himalaya,  alt.  2000-6000  ft. ;  from  the  Indus 
to  Bhutan,  also  in  the  Konkan  and  on  the  Nilgiris.  Fl.  at  various  seasons, 
duefly  in  autumn  ;  the  fruit,  which  is  sweetish  and  edible,  ripens  in  spring 
ind  sommer.  A  large  shrub  or  small  tree,  branches  often  climbing,  angular, 
pubescent.  Bark  of  stem  and  laiger  branches  cinereous,  often  white  speckled 
tnd  iiurly  smooth. 

2.  8.  Brandrethiana,  Aitchison;  Linn.  Journ.  viil  62;  Boissier  Fl. 
Orient,  ii.  22. — ^Vem.  Momannaj  maimuna^  numani,  Afg. ;  Ganger, 
Kanger,  go?ier,  koher,  Pb. 

Anned  with  numerous  spinescent  branchlets ;  under  side  of  leaves, 
yoQDg  branches,  and  ramifications  of  inflorescence  covered  with  a  dense 
white  woolly  tomentum.  Leaves  on  short  petioles,  elliptical,  1  in.  long, 
entire  or  slightly  dentate,  glabrous  above,  lateral  nerves  2-4  pair.  Flower- 
panicles  terminal  and  axillary.  Bracts  small,  brown,  ovate.  Drupe  ovoid, 
obtose,  trisulcate,  size  of  a  small  pea  or  black  currant,  succulent,  with 
laiaed  longitudinal  nerves,  black  when  ripe. 

Abundant  on  the  east  side  of  the  Suliman  range,  in  the  Salt  range,  and  at 
phu^  in  the  outer  N.W.  Himalaya,  between  the  Indus  and  Jhclam ;  also  in 
Afghanistan,  Belnchistan,  and  Muscat.  Fl.  usually  from  January-April,  the 
^t  ripening  about  May.  A  shrub,  at  most  10-12  ft.  high,  branches  stiff,  diver- 
g^t ;  Uie  younger  decussate,  and  often  spinescent.  Bark  of  jarger  branches 
Abate,  with  a  thin,  white,  shininc  epidermis,  exfoliating  while  young.  The 
wliage  easily  distinguished  by  the  dark  green  upper-  and  white  tomentose  un- 
der Ride  of  the  leaves.  The  fruit  is  sweetish,  ana  is  a  great  favourite  with  the 
Afghans ;  it  is  sold  in  bazaars  of  the  frontier  districts,  and  in  some  places  a  con- 
diment is  made  of  it. 

3.  8.  theesans,  Brongn. ;  Benth.  Fl.  Hong  Kong,  68.— -Vern.  Drangu, 
(oikdly  katUi,  karur,  phomphli,  hlnda,  brinknl,  chaunsh,  katraiti,  thuniy 
*um,  ?b. 


96  XXV.  BHAMXEiB.  [Sagereti 

Branchlets  often  spinescent,  glabrous,  or  young  parts  pubescent  Leayi 
sliort-petioled,  elliptic  or  ovate,  more  or  less  distinctly  serrate,  1-lJ  ii 
long,  with  3  or  4  pairs  of  tlistaut  lateral  nerves,  glabrous,  shining  on  hot 
sides,  pale  beneath.  Flowers  in  terminal  and  lateral  panicles.  Brad 
brown,  ovate.  Fruit  globular,  the  size  of  a  small  pea,  irregularly  rogosf 
dark  brown  when  ripe. 

Common  in  places  on  the  eastern  flank  of  the  Suliman  range,  at  betwea 
2000  and  60<>>  ft.;  in  the  Salt  range,  and  in  the  North-West  Himalaya, betwea 
3000  and  8(XX)  ft.,  from  the  Jhelam  to  the  Sarda  ;  also  in  China  and  Japan 
Fl.  AugU3t-XovemlM.-r.  A  small  shrub  6-8  ft.  high ;  the  bark  of  older  bnmclMi 
grey  or  brown,  with  small  white  lenticels  and  shallow  longitudinal  forrowi 
The  fruit  is  eaten  in  part^  of  the  Himalaya,  and  in  China.  The  leaves  IR 
used  as  toa  by  the  i>oorer  classes  in  China. 

6.  VBNTIIiAGK),  Gaertn. 

Climbing,  unarmed  shrubs,  with  alternate,  simple,  petiolate  leaTMi 
Flowers  small,  pentamerous,  bisexual,  in  terminal  or  axillary  panicktL 
Calyx-segments  keeled  inside.  Petals  hooded,  deflexed.  Stamens 
adnate  to  the  base  of  the  petals.  Disc  pentagonal,  maigin  free.  Oraij 
immersed  in  the  disc,  2-celled ;  style  very  short  Fruit  a  subglobose  nn^ 
prolonged  into  an  apical,  linear,  coriaceous  wing,  1 -celled,  1 -seeded.  Seed 
subglobose,  exalbuminous,  with  a  membranous  testa ;  cotyledons  thick, 
fleshy ;  radicle  inferior,  xery  short 

Lower  half  of  fruit  enclosed  in  the  cnp-shai)ed  calyx      .     1.  F.  eaJyculata. 
Remains  of  calyx  forming  a  flat  disc  at  the  base  of  fruit    2.  V,  madtratpala^L 

1.  V.  calyculata,  Tulasne. — Syn.  V,  maderaapatana  ;  Roxb.  Cor.  PI 
t  76  ;  FL  Ind.  i.  629.    Vern.  Pajyriy  C.P. ;  Rakat-pita,  kala  lag,  Eamaoo. 

A  large  climbing  shrub,  with  woody  tendrils  ;  branchlets,  petioles,  tbe 
younger  leaves,  and  inflorescence  pubescent  Leaves  glabrate,  subcoiii- 
ceous,  elliptic-oblong  from  an  oblique  base,  acuminate,  irr^ularly  dentilfl 
or  entire  ;  main  lateral  nerves  6-8  on  either  side  of  midrib,  arcuate,  ana- 
tomosing  by  numerous  flno  ])arallel  and  distinct  intramarginal  veins; 
blade  3-4  in. ;  petiole  less  than  \  in.  long.  Flowers  numerous,  smaDi 
greenish,  with  a  strong  and  ofieusivc  smell,  in  long,  terminal,  leaflet 
panicles.  Nut  subglobose,  j-  in.  diam.,  girt  about  the  middle  by  the 
rim  of  the  adnate  calyx  ;  wing  linear,  2^  in.  long,  pubescent,  terminated 
by  the  remains  of  the  bifid  style. 

Bengal,  Central  India,  Western  Ohats,  Oudh  forests,  Rohilkhand,  and  sob- 
Himalayan  tract  to  the  Jumna — climbing  to  the  top  of  the  t^est  trees.  A 
March.    Seed  ripens  May. 

r.  Bombaiensis,  Dalzell  Bomb.  Fl.  48,  probably  belongs  to  this  species. 

2.  V.  maderaspatana,  Goertner;  Wight  Ic  t  1G3;  W.  &  A.  Pro* 
164. — Vern.  Lokandi,  kanicatly  Bomb. 

A  large  climbing  shrub ;  leaves  ovate,  acuminate,  coriaceous,  shinini 
pubescent  while  young.     Nut  globose,  I  in.  diam.,  the  remains  of  caly^ 
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fbrming   a   flat   disc  at  the   base;   wing  linear,  1-2  in.  long,  glabrous, 

jihini-ng- 

SoQth  India,  Ceylon,  Borma,  Ind.  Archipelago.  Fl.  C.S.  Cordage  made  of  the 
btik.  The  root  of  this  or  the  preceding  species  is  collected  and  usai  as  a  red  dye 
in  Mysore,  Salem,  and  Bellary  (vem.  Popli-chtikay,  Mysore),  Buchanan  L  168. 

Ordeb  XXYL  AMFELIDiUE. 

Shrubs,  erect  or  climbing ;  leaves  alternate,  petiolate,  simple  or  com- 
poand.  Flowers  regular,  small,  in  cymose  panicles,  racemes  or  spikes, 
terminal  or  leaf-opposed.  Calyx  small,  entire,  4-5-dentate  or  -lobed. 
Petals  4  or  5,  hypogynous,  small,  valvate  in  the  bud,  distinct  or  cohering 
at  the  base  or  at  the  top.  Stamens  as  many  as  and  opposite  to  the  petals, 
hypogynous,  free  and  distinct  or  monadelphous.  Ovary  2-6-celled, 
with  2  erect  collateral  ovules,  or  a  single  ovule  in  each  celL  Style  simple, 
often  very  short,  or  stigma  sessile.  Fruit  a  berry,  with  1  or  few  bony 
•eeds.  Embryo  very  small,  in  the  base  of  a  copious  albumen. — Gen. 
PL  L  386  ;  Royle  IlL  144 ;  Wight  111.  i.  149. 

Woody  or  herbaceons  climbers  ;  filaments  free  ;  ovaiy  2-celled        .        .1.  Vms. 
Inetsbrabe  or  large  herbs  ;  filaments  united  in  a  tube ;  ovary  8-6  celled     2.  Lkba. 

1.  VITIS,  Linn. 

Vines,  branchlets  tumid  at  the  no<ies.  Tendrils  and  peduncles  generally 
W-opposed,  tendrils  rarely  wanting.  Leaves  alternate,  or  the  lowest 
opposite,  entire  palmately  lobed  or  compound  ;  leaflets  pedat'O,  tomate,  or 
qainate.  Stipules  membranous,  deciduous.  Flowers  numerous,  cymose. 
Inside  of  calyx  fiUiled  with  a  fleshy  torus,  which  expands  around  the  base 
of  the  ovary  into  a  4-5-lobed  hypogynous  disc.  Petals  5  or  4,  inserted 
under  the  edge  of  the  disc,  their  summits  frequently  induplicate  and 
■lightly  cohering,  when  the  whole  corolla,  lifted  up  by  the  stamens, 
■^aiates  from  the  base,  and  falls  away  together ;  sometimes  expanding  in 
the  ordinary  way,  early  deciduous.  Stamens  free,  inserted  with  the  petals ; 
fflaments  distinct ;  anthers  cordate-ovate,  fixed  near  the  middle,  2-celled, 
the  ceUs  opening  longitudinally.  Ovary  sessile,  2-celled,  its  base  sur- 
lounded  by  the  fleshy  disc.  Fruit  a  2-celled  (or  by  abortion  1 -celled) 
globular  berry,  the  cells  2-seeded,  or  by  abortion  1 -seeded.  Seeds  obo- 
^oid,  the  membranous  testa  covering  a  thick,  bony,  inner  integument. 
Albumen  cartilaginous-fleshy. 

Numerous  climbers  in  the  Indian  forest  belong  to  this  genus.  It  must  here 
•office  to  enumerate  a  few  of  the  larger  ones  in  North  and  Central  India.  Few 
fndia&  genera  demand  more  study  on  the  spot,  and  the  following  arrangement 
«  by  no  means  satisfactory  :- 

wes  simple  ;  fl.  pentamerons,  in  thyrsoid  panicles. 
Branches  glabrous  or  with  deciduous  tomentum  ;  leaves 
suborbicular. 
Panicles    leaf-opposed,    occasionally   cirrhiferous ;    fl. 

green  ;  petals  cohering 1.    V.  vini/era. 

Panicles  on  leaf-opposed  tendrils ;  fl.  deep  reddish  brown ; 

petals  distinct 2.    T.  latifolia, 

Blanches  glabroun ;  leaves  ovate,  longer  than  broad         .     3.   V.  parvifolia. 

G 
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Branches  densely  tomentose. 

Flowers  in  large  compound  panicles ;  petals  connate     .  4.  V.  lanata. 

Flowers  in  compact  cylindrical  racemes  ;  petals  distinct  5.  V.  indica. 

Leaves  simple ;  fl.  tetramerous,  in  dichotomons  cymes  6.  V.  adntUa. 

Leaves  simple  ;  stems  fleshy,  quadrangular ;  ii.  tetramerous  7.  V.  quadriingukrit. 
Leaves  trifoliolatc. 

Flowers  pontamerous S.  V,  himalayana. 

Flowers  tetramerous,  in  leaf-opposed  cymes  ;  leaves  rough  9.  F.  camoaa. 

Flowers  tetramerous,  in  axillary  cymes  ;  leaves  glabrous  .  10.  V.  lanceolaria. 

1.  V.  vinifera,  Linn. ;  W.  &  A.  Prodr.  130.  The  grape  vine.— San& 
Drdksha;  Arab.  Ainah ;  Pers.  Arif^ur,  Vem.  Ddkh,  dakki,  drdMa, 
angur.     Local,  LTmung  (fruit,  dakhang)y  Kunawar. 

A  large  woody  climber,  with  long,  bifid  tendrils.  Leaves  glabrtms 
above,  clothed  beneath  with  grey,  floccose,  deciduous  tomentum,  suhorbi- 
cular  with  cordate  base,  more  or  less  deeply  6-lobed,  edge  cut  into  large,  im- 
equal,  acute  teeth ;  basal  nerves  5,  the  midrib  with  4-5  pair  of  prominent 
main  lateral  nerves.  Petiole  generally  shorter  than  leaf,  but  longer  than 
half  its  length.  Rowers  green,  fragrant,  pentamerous,  on  slender  pedi^ils 
longer  than  flower,  in  umbelliform  cymes,  which  form  large  pyramidil 
compound  panicles,  one  of  the  lower  branches  of  the  inflorescence  sometimeB 
terminating  in  a  short* tendril.  Bracts  oblong,  early  deciduous.  Petib 
oblong,  cohering  at  the  top,  separating  from  the  base,  and  raised  by  tha 
development  of  the  stamens. 

Indigenous  in  Armenia,  the  Caucasus,  other  parts  of  Western  Asia,  and 
probably  also  in  Bulgaria,  Thracia,  and  Greece,  where  the  vine  is  founa  as  » 
large  woody  climber  on  Ostrya,  Fraxinus,  Platanns,  and  other  trees,  ift 
shady  forests  and  moist  valleys.  In  the  N.W.  Himalaya,  also,  the  vine  ii 
often  found  apparently  wild,  but  it  is  not  always  easy  to  distinguish  it  from 
some  of  the  otner  species  (Thorns.  West.  Him.  348).  The  native  country  d 
the  vine  cannot  precisely  be  defined,  for  whenever  cultivated  under  favounble 
climatic  conditions,  it  spreads  readily.  So  much,  however,  is  certain,  that  its 
cultivation,  both  in  Syria  and  Greece,  is  as  old  as  the  oldest  historical  records 
which  we  possess  of  those  countries  ;  that  Greek  colonists  and  traders  imported 
it  into  Italy  at  an  early  age  (o&or,  vinum) ;  that  from  Western  Asia  and  Sonth- 
Eastem  Europe  its  cultivation  has  gradually  spread  over  the  rest  of  Europe ; 
and  that  from  Europe  it  has  been  introduced  to  the  Cape,  temperate  Austnuiif 
and  North  America. 

The  present  northern  limit  of  vineyards  on  a  large  scale  is  at  47**  2(f  N. 
lat.  in  tne  Bretagne,  and  thence  runs  eastward,  slightly  tending  towards  the 
north,  crossing  the  Rhine  at  lat.  50°  45',  and  attaining  its  northernmost 
point  in  Silesia  at  lat  51°  55'. — (Grisebach,  Vegetation  der  Erde,  L  126.) 
The  comparison  of  this  line  with  the  lines  of  equal  temperature  during  the 
different  seasons,  shows  that  it  is  the  want  of  sufficient  summer-heat  which 
prevents  its  profitable  cultivation  further  north  in  Western  Europe.  In  the 
middle  ages,  however,  there  were  vineyards  in  the  south  of  England,  and  not 
far  from  the  Baltic.  In  India,  extensive  vineyanls  were  formerly  in  Kunavar, 
from  Jani  to  Sangnam  (between  5500  and  9000  ft.),  and  in  some  of  the  other  in- 
ner and  drier  valleys  of  the  N.W.  Himalaya.  But  the  vine  disease  broke  out  ii 
these  secluded  valleys  (between  1855  and  1860),  and  since  tiien  the  cultivatioi 
has  greatly  diminished.  Excellent  grapes  are  grown  in  Kashmir,  the  plains  Q 
North- West  India,  the  Dekkan,  and  in  other  parts  of  India,  but  not  in  the  moif 
tropical  climate  of  the  western  coast  below  Ghat,  and  of  the  Burma  coast.  Kc 
does  the  grape  vine  bear  well  in  Lower  BengaL    In  the  Himalaya  the  graj 
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pens  in  September,  in  the  plains  of  the  North- West  in  June,  and  in  the  Dekkaii 
I  March.  In  the  Mauritius  the  vine  flowers  twice,  in  Apr.  and  Sept.  (Bojer, 
[ort.  Maor.  60)l  The  wood  of  the  vine  is  remarkable  by  its  numerous  larj^e 
ledullarv  rays  and  exceedingly  numerous  pores,  giving  it  the  ap]K*arance  of  a 
ieve.  In  spring  it  yields  an  abundance  oi  clear  watery  sap,  which  rises  with 
;reat  force,  and  several  Indian  species  do  the  same. 

2.  V.  latifolia,  Roxb.  FL  Ind.  i.  661;  W.  li-  A.  Prodr.  130.— Syn. 
Cimus  latifolia,  Vahl ;  Dalzell  &  Gibson,  Bomb.  Fl.  39. 

A  large  herbaceous  climber,  from  a  perennial  root-stock.  Tendrils  long, 
\>iM,  often  flower-bearing.  Leaves  tomentose  beneath,  suborbicnlar,  with 
cordate  base,  angled  or  sightly  5-lobed,  lobes  dentate ;  basal  nerves  5  ;  the 
midrib  with  3-5  pair  of  prominent  main  lateral  nerves.  Petioles  shorter 
than  leaf.  Flowers  pentamerous,  deep  reddish  brown,  on  short  thick 
pedicels,  in  compound  pyramidal  panicles  1-4  in.  long,  bsuing  from  the 
middle  of  the  tendril  before  it  divides  ;  petals  distinct.  Ovary  lO-fur- 
lowed  at  the  apex.     Berry  black. 

Plains  of  North-West  India,  Sub-Himalayan  tract  (Sewaliks  and  Bhabar),  as 
&r  as  the  Sutlej.  Satpura  range.  The  Konkan.  Also  in  Bengal  and  South 
India.  Fl.  May-July.  Madden,  Joum.  As.  Soc.  xvii.  pt.  i.  379,  notices  V,  lati- 
foHa  as  ''  an  immense  climber,  with  cable-like  stems,  sometimes  2  ft.  in  diam." 
Vem.  Fan  lagvlat  Bhaim-amfi,  Kamaon.  Is  this  another  si^cies  ?  (perhaps 
(ninoia.) 

3.  V.  parrifolia,  Roxb.  Fl.  Ind.  i.  662.     Vem.  Berain,  Kamaon. 

A  slender  vine,  stem  and  old  branches  ligneous,  branchlets  glabrous. 
Tendrils  bifld.  Leaves  glabrous,  2-3  in.  long,  1-2  in.  broad,  ovate,  acu- 
minate, dentate  or  serrate,  often  more  or  less  deeply  3-lobeil ;  basal  nerves 
5,  midrib  with  2-3  pair  of  main  lateral  nerves.  Flowers  minute,  green, 
pentameroQs,  on  long  slender  pedicels,  umbellate,  the  umbels  arranged 
in  a  panicle,  1-2  in.  long,  leaf-opposed,  or  inserted  on  a  tendril.  Petals 
oobering  at  the  apex« 

Sub-Himalayan  tract,  and  outer  ranges  from  Kaslimir  to  Pien^al,  ascending 
to60l)Oft.     FL  April,  May. 

4.  V.  lanata,  Roxb.  Fl.  Ind.  i.  660;  W.  <fe  A.  Prodr.  131.  Vem. 
^raiuy  Kamaon. 

Woody,  climbing  over  high  trees ;  branches,  petioles,  and  peduncles 
coolly.  Leaves  ovate,  from  a  flat  or  cordate  base,  acuminate,  about  4  in. 
long,  3  in.  broad,  dentate,  angled  .or  indistinctly  3-lobed,  densely  clothed 
beneath  with  rusty  or  reddish  soft  tomentum.  Flowers  small,  green- 
tth,  pentamerous,  umbellate,  on  slender  pedicels,  in  large  compound  leaf- 
opposed  panicles,  one  of  the  lower  branches  often  terminating  in  a  tendril. 
Petals  pale  yellow,  cohering  at  the  apex.  Fruit  globose,  the  size  of  a  pea, 
i-seecLeci. 

South  India,  Ben^,  Sub-Himalayan  tract,  as  far  north  as  Hazara,  ascending 
to  5000  ft.  FL  April,  May.  The  stem  yields  an  abundance  of  sap  in  Spring. 
(Madden.) 

F.  ruqasa^  Wall.  Roxb.  Fl.  Ind.  ed.  Carey,  ii.  480. — Vem.  Aaoja  pahar- 
fjhftta  (tie  mountain-splitter),  creeps  over  crags  and  rocks  in  Kamaon  at  from 
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5000  to  6500  ft  n^Iadden  Joum.  As.  Soc.  voL  xvii.  pt.  L  417),  and  resembleB 
V,  lanatUf  but  diners  by  laiger  leaves  6-12  in.  long,  deep  red  flowers,  the  petals 
distinct,  not  cohering.  Fl.  July.  Qrapes  edible,  ripen  Sept-Oct.  (whence  the 
first  vem.  name).    In  W.  &  A.  Prodr.,  this  sp.  is  united  with  F.  lancUcu 

5.  V.  indica,  Linn. ;  Roxb.  Fl.  Ind.  L  660 ;  W.  &  A.  Prodr.  131. 

A  large  climber ;  branches  petioles  and  peduncles  villose  ;  leaves  hard, 
firm,  broad-ovate,  3-6  in.  long,  and  of  equsd  breadth,  with  a  deep-cordate 
base,  not  lobed  or  angled,  but  large-  and  shallow-crenate,  the  nerves  ter- 
minating in  hard  glandular  teeth ;  under  side  rusty-tomentose,  upper  floo- 
cose,  at  length  glabrous.  Flowers  minute,  pentamerous,  yellowish  green 
or  greenish  purple,  on  slender  pedicels,  umbels  sessile  along  the  rachis  of 
a  short  compact  cylindrical  raceme,  inserted  about  the  middle  of  a  long 
bifid  tendril.     Petals  distinct ;  fruit  globose,  1-2-seeded. 

South  and  probably  Central  India.    Bengal.    FL  March,  April. 

6.  V.  adnata.  Wall ;  W.  &  A.  Prodr.  126.— Syn.  Cissus  adnata,  Roxb. 
Fl.  Ind.  i.  405 ;  Wight  Ic.  t.  144. 

A  large  woody  climber,  young  parts  densely  pubescent.  Leaves  bioad- 
ovate  from  cordate  base,  acuminate,  angled,  and  sharp-dentate.  Flowen 
tetramerous,  greenish  yellow,  in  rounded  leaf-opposed  cymes ;  petals  di^ 
tinct.     Berry  black  when  ripe. 

Sub-Himalayan  tract.  Oudh  forests,  Satpura  range.  Ben^,  South  India. 
Fl.  April-June.  (7.  rosea,  Royle  111.  t.  26,  is  nearly  culied  to  ttiis,  but  has  pink 
flowers  and  larger  leaves.    Sewalik  and  Bhabar,  Jumna  to  Sarda. 

7.  V.  auadrangularis,  W^. ;  W.  -&  A.  Prodr.  125  ;  Wight  Ic.  t.  51.- 
Syn,  Cissus  quadrangidaris,  Eoxb.  FL  Ind.  i.  407.   Vem.  Harjora,  Bengi 

A  perennial  climber ;  stems  and  branches  dichotomous,  succulent,  quad- 
rangular, constricted  at  the  nodes,  the  angles  winged.  Leaves  fleshy,  vaij- 
ing  from  ovate  and  entire  to  cordate  and  deeply  3-lobed.  Tendrils  long; 
generally  simple,  leaf-opposed.  Flowers  tetramerous,  pink  and  white,  in 
umbelliform  cymes,  on  short,  leaf-opposed  peduncles.  Petals  distinct 
Berry  globose,  size  of  a  small  pea,  red,  1 -seeded. 

Common  throughout  tropical  and  subtropical  India.  Fl.  RS.,  fr.  C.S.  Ber- 
ries very  acid,  leaves  and  tender  shoots  eaten.  Dalzell,  Bombay  FL  40,  calls  tlii* 
Cissus  edtdis,  and  a  nearly  allied  species  without  wings  m  Quzerat  (vem. 
JIarsanker),  he  calls  Cissus  quadrangularis,  Linn. 

8.  V.  himalayana. — Syn.  Ampelopsis  himalayanay  Royle  UL  U9. 
Vem.  Chappar  tang,  Kamaon. 

A  large  soft-wooded  climber  or  scrambling  shrub ;  glabrous,  or  youngest 
shoots  slightly  pubescent     Leaves  trifoliolate,  smooth,  shining ;  leaflets 
equally  stalked,  acuminate,  sharp -serrate  or  dentate  with  cuspidate  teeth> 
the  terminal  leaflet  ovate  or  obovate ;  main  lateral  nerves  6-10  pair,  th« 
two  lateral  leaflets  very  unequal-sided,  falcate,  or  semicordate,  all  reticulata 
beneath  with  prominent  veins.   Stipules  oblong,  early  deciduous.    FloweX* 
yellowish  green,  pentamerous,  in  compound,  trichotomous,  leaf-opposed^ 
spreading  cymes.     Peduncles  as  long  as,  or  shorter  than,  petiole  of  tb^ 
opposite  leaf. 
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Himalaya,  3000>9000  ft.  (m  Sikkim,  to  11,000  ft),  from  Kashmir  to  Assam 
Easia  hills,  Pubiey  hiUs,  Burma.    Fl.  April,  May.    Hardy  in  England. 

9.  V.  carnofla,  Wall ;  W.  &  A.  Prodr.  127.— Syn.  Cissua  camosa^  Roxb. 
FL  Ind.  409. 

A  large  climber,  with  herbaceous  compressed  stem,  from  a  perennial  root- 
stock.  TouQg  parts  clothed  with  short  pubescence.  Leaves  trifoliolate, 
lough ;  leaflets  ovate  or  elliptic,  the  two  lateral  short-stalked,  nearly  ses- 
nle,  often  oblique,  crenate-serrate,  main  lateral  nerves  4-6  pair ;  stipules 
oblong,  flowers  tetramerous,  greenish  white,  in  trichotomous,  compound, 
leaf-opposed  cymes ;  peduncles  generally  longer  than  common  petiole  of 
ike  opposite  leaf.     Petals  distinct     Berries  black,  2-4-8eeded. 

Common  in  hedges  and  forests  in  most  parts  of  India  and  Burma,  as  far  north 
as  the  Salt  range  and  the  Indus  in  the  Panjab.    Fl.  July,  Aug. 

10.  V.  lanceolaria.  Wall ;  W.  &  A.  Prodr.  128.— Syn.  Ciaam  lancea- 
hm,  Roxb.  FL  Ind.  i  412. 

A  large,  evergreen,  climbing  shrub,  glabrous,  only  inflorescence  pu- 
bescent Stems  woody,  with  rough  often  muricated  bark ;  tendrils  leaf- 
oppoeed.  Leaves  trifoUolate,  coriaceous ;  leaflets  ovate  or  lanceolate,  peti- 
ololate,  penniveined,  3-5  in.  long,  distantly  serrate,  acuminate.  Flowers 
imisexiud,  pale  yellow,  tetramerous,  in  axillary,  subsessile,  dichotomous, 
compomid  cymes.     Petals  distinct     Fruit  ovoid,  J  in.  long. 

South  India,  Oudh  forests.    FL  March,  April. 

A  trifoliolate  vine  is  described  by  Madden,  1.  c.  379,  418,  as  V,  tomentosa 
(Vem.  Chmjpertangy  chappertainy  cheprain,  amila),  with  red  flowers,  similar 
to  those  of  V.  rugosd.  '*  Very  common,  reaching  to  6000  ft.  in  Kamaon."  V, 
caprtolatay  Royle  111.  L  149  (Cissus  capreolata,  Don  ;  Royle  HI.  t.  26) ;  Vem. 
Pomg  patOy  Kamaon ;  is  a  slender  climber,  with  pedate,  5-foliolate,  glabrous 
kiTea,  common  in  the  N.W.  Himalava,  4000-7000  ft  "  Clinging  to  the  trunks 
of  trees  as  closely  as  the  ivy"  (Royle;. 

2.  LEEA,  Linn. 

Herbs  or  shrubs,  branches  generally  furrowed.  Leaves  alternate,  rarely 
opposite,  simple  pinnate  bipinnate  or  tripinnate ;  petioles  with  broad 
iheathing  base.  Flowers  in  compound  cymes ;  peduncles  leaf-opposed  ; 
00  tendrils.  Calyx  5-dentate.  Petals  5,  more  or  less  cohering  at  the 
W,  and  adhering  to  the  staminal  tube.  Stamens  5  ;  anthers  on  short 
filaments,  inserted  on  the  outside  of  an  entire  or  5-cleft  staminal  tube. 
Ovaiy  inserted  on  the  disc,  3-6-celled ;  style  short ;  one  ovule  in  each  celL 
Fndt  a  3-6-celled  berry.  Seeds  erect ;  embryo  small  in  a  cartilaginous 
albniQen. 

Several  species  of  this  genus  are  large  perennial  herbs  or  herbaceous  shrubs, 
cbiacteristic  of  certain  descriptions  of  forests  in  India.  The  following  are  foimd 
^  the  sub-Himalayan  tract  of  N.W*  India  : — 

Leaves  pinnate,  or  the  lower  only  bipinnate. 

Peduncle  as  lonff  as  cyme,  or  shorter  .  .  ,  \,  L.  aapera. 

Peduncle  serenu  times  longer  than  cyme  .  .  2.  L.  alata. 

All  leaves  bipinnate        .  .  .  .  .  3.  L.  sambuc'ma. 

Leaves  simple     .  .  .  .  .  i.  L.  macrophylla. 
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1.  L.  a^en,  Wall :  Koib.  FL  IwL,  el  Carer,  iL  468;  Ec 
Tian«.  Linn.  Soc  ul  36. — Yem,  KvmalL  hwrmaliy  E^jonaon. 


A  tall  hcirbaeeocs  perennial,  2-4  ft.  higlu  pubescent.  Leavei 
pinnate,  the  lower  leaves  often  bipinnale ;  common  petiole  not 
leaflets  (pinnae)  2-5  pair,  ovate  or  ovale-oUong.  acuminate,  baa 
or  roonded,  4-8  in.  long,  pale  beneath,  obti^lv  dentate,  mai 
nerves  12-16  pair,  joined  by  distinct  intramaiginal  and  ninnei 
cloeel  j-paiaDel  vein&  C jmes  sessile  or  fihort-pednncnlate,  with  i 
decidnons  biact&  Anthers  not  adhering  to  each  other ;  filaments 
near  the  base  of  the  staminal  tube,  alternating  with  its  oblong 
emaiginate  lobes.     Benr  black. 

Forests  of  the  Oater  Himalavan  vallers,  ascending  to  &JO0  ft.  Bias  1 
Oudh  foreets,  Satpora  range.    FL  Jmie,  Jnlv. 

2.  L.  aljtta,  Edgew.  L  c.  36.— Svn.  L.  rubra j  Rovle  IlL  p.  14; 

A  laige  herbaceous  perennial,  glabroos,  but  rough  with  elevat 
Leaves  imparipinnate ;  common  petiole  fturowed,  winged  with 
membranous  wings;  leaflets  3  pair,  6-10  in.  long,  oblong,  acu 
acute  or  rounded,  the  upper  2  pair  sessOe,  the  lowest  pair  short-p 
petioles  winged ;  main  lateral  nerves  8-12,  joined  by  parallel,  tn 
and  intram^ginal  veins.  Cymes  compact,  compound,  on  long  p 
more  than  twice  the  length  of  cyme  ;  peduncles  and  ramifications  < 
red,  ftuTOwed,  winged,  and  rough  with  elevated  glandular  dot& 
adhering  to  each  other  sideways ;  filaments  inserted  below  the 
staminal  tube,  alternating  with  its  obovate  lobes. 

Siwalik  and  sub- Himalavan  tiuct,  from  the  Jumna  to  Sikkim,  ascc 
30(KJ  ft    Fl.  R.S. 

3.  L.  samlmciiia,  Willd. — Syn.  L.  Siaphylen^  Koxb.  FL  Ind. 
W.  &  A.  Prodr.  132 ;  Wight  111.  L  t.  58. 

A  shrub,  with  stout  soft-wooded  stems ;  glabrous.  Leaves 
thrice  pinnate  ;  pinnae  2-3  pair ;  leaflets  on  short  petioles,  finn,  hi 
beneath,  oblong  ovate-  or  lanceolate-oblong,  coarsely  serrate,  w: 
main  lateral  nerves ;  transverse  veins  not  prominent.  Stipul 
adnate  to  the  base  of  petiole,  coloured.  Flowers  greenish  white, 
trichotomous,  divaricate  cymes,  on  short  peduncles.  Beny  black 
blue,  size  of  a  small  cheny,  depressed,  4-6-furrowed,  4-6-Eeeded. 

Widely  spread  in  the  forests  of  tropical  and  subtropical  India,  pre 
the  forests  of  Oudh,  Kamaon,  and  the  Central  Provinces.  Tropic^  Asi 
Guinea,  Queensland,  and  North  Australia.     Fl.  R.S. 

4.  L.  macrophylla,  Roxb.  Fl.  Ind.  i.  653;  Wight  Ic  t.  1154. 

A  large  herbaceous  perenniaL  Leaves  broad-cordate,  12-20  i 
deeply  and  unequally  dentate,  pale  beneath,  8-12  pair  main  lateral 
Flowers  small,  white,  in  large  terminal,  compound  cymes. 

Forests  of  tropical  and  subtropical  India,  sub- Himalavan  tract  to  the 
FL  R.8. 
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Order  XXyil.    SAFINDACEiE. 

Trees  or  slirabs,  with  alternate  or  opposite  leaves,  with  or  without  stip- 
ules, and  small  flowers  which  are  generally  polygamous.     Sepals  mostly 
4-5,  imbricate,  rarely  yalvate,  more  or  less  connate.     Petals  mostly  3-5  or 
none,  imbricate,  often  hairy  below.      Disc  complete  or  1 -sided.      Sta- 
mens hypogynous,  5-10,  generally  8,  the  filaments  often  hairy.     Ovary 
l-iHseUed,  generally  3-celled ;  ovides  1-2  in  each  cell,  on  axile  placentas. 
Fruit  various  ;  seeds  generally  without  albumen. — Gen.  PL  i.  388 ;  Royle 
I1L136:  Wight  HI.  i.  139. 

Fmit  coriaceonB,  l-3<elle<l ;  leaves  without  stipules. 
Leares  opposite,  palmatcly  compound  .  .  .  .1.  i^cULUS. 

Leaves  alternate,  pinnate  .  .  .  .2.  Schlkiohira. 

Frait  of  1-3  nearly  distinct  indehiscent  carpels  ;  leaves  usually 
without  stipules. 
Carpels  not  vnnged ;  leaves  alternate,  abruptly  pinnate  or  uni- 

foliolate      .  .  .  .  .3.  Sapindus. 

Carpels  2,  with  long  wines  at  the  back  ;  leaves  opposite,  sim- 
ple, entire  or  palmatifid     .  .  .  .  .4.  Acer. 
Frait  a  membranous,  dehiscent,  2-5-cellcd  capsule  ;  leaves  with 
or  without  stipules. 
Sepals  5,  valvate  ;  petals  none ;  stamens  8  ;  leaves  simple, 

alternate,  without  stipules  .  .  .5.  Dodokaa. 

Sepals  5,  imbricate ;  petals  6 ;  stamens  5 ;  leaves  opposite, 

trifoliolate  or  pinnate,  stipulate     .  .  .6.  Staphvlra. 

1.  J3SCULUS,  Linn. 

Trees  with  large  scaly  buds,  and  opposite,  digitate,  deciduous  leaves, 
without  stipules.  Flowers  showy,  in  an  ample  terminal  thyrsus,  poly- 
gamous, the  fertile  flowers  generally  near  the  base  of  the  branches  of  the 
thyrsus,  the  others  sterile  by  abortion  of  the  ovary,  otherwise  similar ;  the 
pedicels  articulate;  bracts  deciduous.  Calyx  campanulate  or  tubular, 
5-lobed,  deciduous,  the  lobes  more  or  less  imequal,  imbricate  in  bud. 
Petals  5,  alternate  with  the  lobes  of  the  calyx,  often  only  4  from  the 
abortion  of  the  fifth,  hypogynous,  unequal,  imbricate  in  bud,  deciduous. 
Kac  hypogynous,  lobed.  Stamens  6-8,  commonly  7,  outer  circle  5, 
sltetnate  with  petals,  inner  circle  1-3 ;  filaments  subulate  or  filiform ; 
MtheiB  versatile,  introrse,  with  glandular  tips  at  both  ends,  2-colled,  open- 
jag  longitudinally.  Ovary  3-celled ;  style  slender,  undivided  ;  ovules  2 
^  each  celL  Fruit  a  large  leathery  capsule,  1-3-celled,  the  cells  1 -seeded, 
locnlicidally  2-3-valved.  Seeds  large,  with  a  smooth,  shining,  coriaceous 
testa,  and  a  broad  opaque  hilum.  Albumen  none;  cotyledons  thick, 
fleshy,  more  or  less  corrugate,  and  coherent  by  their  contiguous  faces,  un- 
equal, incumbent  on  the  short  conical  radicle,  plumule  conspicuous,  2-leaved. 
'Hie  cotyledons  remain  in  the  coriaceous  testa  whilst  the  seed  germinates. 

1.  A.  indica,  Colebrooke.—  Tab.  XIX.  —  Syn,  Pavia  indlca,  Wall. ; 
Jacquemont  Voy.  Bot.  t.  35.  The  Indian  Horse-chestnut. — Vem.  Seidoalla, 
K^ffiristan ;  Torjaga,  Trans-Indus ;  Hdney  hanuduny  Kashmir ;  Ban-khor 
(foreat-walnut),  guguy  kanor,  Pb. ;  Pdnkar,  N.W.P. 
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Leaflets  5-9,  generally  unequal,  the  centre  leaflets  longer,  6-9  in.  long, 
glabrous,  oblong,  acuminate,  sharp-serrate,  petiolule  ^1  in.  long.  15-20 
alternate,  arcuate,  lateral  nerves  on  either  side  of  midrib.  Thyrsus  12-15 
in.  long,  composed  of  numerous  scorpioid  cymes  on  short  peduncles j 
pedicels  and  calyx  covered  with  grey,  mealy  pubescence.  Calyx  tubular, 
frequently  splitting  as  the  flower  opens,  with  5  short,  obtuse,  uneqiud 
teoth,  one  obcordate,  larger  than  the  others.  Petals  4,  white  and  yellow, 
clawed,  lamina  obcordate ;  2  petals  narrower  than  the  rest.  Stamens  7 ; 
filaments  filiform,  longer  than  petals.  Disc  unilateral  Capsule  ovoid  or 
obovoid,  1-2  in.  long,  brown  when  ripe,  reddish  brown  when  yonn^  ■ 
somewhat  rough  outside,  but  not  echinate.     Seeds  dark  brown  or  bkcL    ; 

WUd  in  Kafliristan  at  7000-8000  ft.,  in  the  forests  on  tfie  Trans-Indus  hiD«  ^ 
north-wept  of  Peshawar,  and  common  in  many  ]>art3  of  the  North- West  Hima- 
laya at  34(K)-900O  ft.,  from  the  Indus  to  Nepal.  Never  entirely  bare  of  lesTCB. 
Flowers  appear  about  April  and  May,  when  the  tree,  loaded  with  the  laige  op- 
right  panicles  uf  variegated  blossoms,  presents  a  very  striking  appearance.  The 
fruit  ripens  between  July  and  Oct. 

The  North  Indian  horse-chestnut  is  not  a  gregarious  tree,  but  is  often  fonsd 
in  lar^e  numbers,  particularly  in  moist  and  shady  valleys.  The  trunk  is  shorty 
attaiiung  large  girth  (12-15  ft.,  occasionally  25  ft)  Numerous  large  bought 
spreading  into  a  broad,  depressed,  close,  uml)rageou8  crown  40-50  ft.  high,  modi 
resembling  in  habit  the  common  horse-chestnut  The  bark  of  tnink  and  lam 
boughs  is  thick  (j-1  in.),  the  inner  half  light-yellowish  brown,  soft  and  brittle, 
the  outer  darker  brown  and  more  fibrous.  Outer  surface  grey  or  dark  brown, 
divided  by  numerous  long  shallow  furrows  into  long  quadrangular  plates,  oftea 
winding  spirally  round  the  trunk.  When  old,  the  outer  layers  partly  peel  off 
opwards  m  long  strips,  leavinir  exposed  a  smooth  grey  surface.  The  wood  is 
light  brown,  soft,  open-^ineu,  not  much  valued,  but  used  in  the  hiUs  for 
building,  for  water-troughs^lattcrs,  packing-cases.  Has  been  found  to  answer 
well  for  tea-boxes.  The  Tibetan  drinking-cups  are  sometimes  made  of  thii 
wood. 

The  twigs  and  leaves  are  largely  lopped  for  winter  fodder  in  the  Himalaja 
and  Kafliristan.  Cattle  and  goats  feed  on  the  fruit.  The  seeds  contain  an  abott* 
dance  of  starch  combined  with  a  bitter  principle.  In  times  of  scarcity  they  an 
used  as  food,  ground  and  mixed  with  flour,  after  having  been  steeped  in  water 
for  some  time. 

Closely  allied  to  this  species  is  A.  punduanay  Wall.,  A,  OMamico,  Griffl,the 
horse-chestnut  of  Sikkim,  Assam,  and  the  Kasia  hills ;  also  found  by  me  in 
the  Thoungyeen  forests  of  Tenasscrim,  with  larger,  more  coriaceous,  obovate- 
oblong  leaves,  nearly  sessile,  and  the  thyrsus  composed  of  long-pedunculate 
scorpioid  cymes. 

jEsaclus  Hippocastanum,  Linn.,  the  common  horse-chestnut,  which  has  been 
cultivateil  in  Europe  ever  since  the  sixteenth  century  (1576  in  Vienna),  ba* 
echinate  capsules,  4  or  5  broad  petals,  larger  leaflets,  woolly  when  young,  witl^ 
double  serratures,  and  prominent  lateral  nerves.  The  common  horse-chestnat 
is  supposed  to  be  indigenous  in  India  (Boissier  Fl.  Orient  i.  947).  Of  thi^ 
however,  there  is  as  yet  no  proof,  and  its  original  home  is  unknoii^-n.  It  is  fouH^ 
in  Persia  and  the  Caucasian  region,  but  not  really  wild. 

2.  SOHLEIOHEBA,  Willd. 

Trees  with  alternate  pinnate  leaves,  without  stipules.    Flowers  fasciculat*^ 
polygamous.    Calyx  small,  4-6-cleft.     Petals  none.    Stamens  6-8,  lon^^^ 
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in  calyx,  incited  near  the  centre  of  a  flat,  undulate,  indistinctly  lo>>ed 
ic  ;  anthers  2-celled,  dehiscing  longitudinally.  Ovary  ovoid,  3-4-celled, 
Rowed  into  a  rigid  style ;  stigma  capitate,  3-4-cleft,  divisions  recurved ; 
e  erect  ovule  in  each  celL  Fruit  dry,  coriaceous,  indehiscent,  1-3-cellcd. 
eds  enclosed  in  a  fleshy  arillus ;  embryo  conduplicate,  the  cotyledons 
lequal  and  closely  coherent. 

1.  8.  trUnga,  WiUd.;— Tab.  XX.  — Bedd.  Fl.  Sylv.  i  119 ;  Roxb.  Fl. 
id.  ii  277;  W.  &  A.  Prodr.  IH. — Vern.  Ko»am^  kossunif  kussumhy 
dVMim,  kusam,  North- West  and  Central  India ;  kassuma,  Koharn^  kocJiam^ 
'kQch  Mehals ;  Sagdi  marray  Can. ;  Gyoben,  Bunu. 

Toung  parts  downy.  Leaves  abruptly  pinnate,  coriaceous  when  old ; 
eaflets  2-4  pair,  opposite,  sessile,  oblong,  entire,  obtuse-acute  or  short 
iCQininate,  with  10-18  main  lateral  nerves  on  either  side  of  the  midrib, 
ind  intermediate  shorter  nerves  ;  the  leaflets  of  the  lowest  pair  1-3  in.,  of 
ihe  terminal  pair  6-9  in.  long.  Flowers  yellow,  on  short  pedicels,  fascicled 
on  inteiTupted,  often  branched,  racemes.  Racemes  axillary,  or  below  the 
1my68,  often  several  on  short  branchlets.  IMale  and  bisexual  flowers 
genially  on  different  trees.  Fruit  the  size  of  a  nutmeg,  pointed,  often 
eehinate.  Seeds  1  or  2,  with  a  smooth  brown  testa,  enclosed  by  a 
pulpy  arillus,  which  has  a  pleasant  acid  taste.  The  cotyledons  full  of 
faiofl. 

Common  in  the  dry  forests  of  Southern,  Central,  and  Eastern  India,  at 
derations  below  3000  ft  In  North- Wedt  India  it  is  found  in  the  Oudk 
foresta  and  the  Siwalik  tract,  where  it  ascends  to  3000  ft.,  its  western  limit 
iKing  the  Sutlej  river.  It  is  grown  in  gardens  near  Lahore,  and  in  Siudh. 
The  Kofiom  is  not  a  gr^arious  tree  ;  it  grows  singlv,  or  a  few  together,  mixed 
'ith  the  other  trees  oi  the  dry  forest  The  oUf  leaves  are  shed  in  Feb.,  the 
young  foliage  comes  out  in  March,  affording  a  grateful  shade  when  the  other 
trees  of  ^e  dry  forest  are  still  leafless.  The  young  leaves  are  purple  at  tiret, 
then  light  green,  the  old  foliage  has  a  deep  green  colour.  The  fl.  come  out  with 
the  young  leaves. 

A  large  tree,  attaining  60-70  ft.  in  South  India  and  Burma,  smaller  in  Central 
«nd  North  India.  Trunk  scooped  out  longitudinally,  with  deep  and  irregular 
tnnowB,  5-6  feet  in  girth  (to  12  ft  in  Burma  and  South  India),  often  hollow 
when  large,  with  a  few  large  ascending  boughs,  forming  a  oroad  rounded 
oown.  Baik  ^  in.  thick,  ash-grey  or  greyish  brown,  marked  by  shallow  hollows, 
left  by  oblong,  exfoliating  scales. 

Heartwood  distinct,  red  or  reddish  brown,  very  heavy,  close-grained,  hard, 
tongh,  and  strong.  Pores  scanty,  small,  uniformly  distributed.  Medullary  ravs 
'My  numerous,  very  fine.  Seasons  well,  takes  polish,  and  is  very  durable. 
Wfflghs  betiveen  66  and  70  lb.  per  cub.  ft  Valued  where  strength,  hardness, 
«>»d  dmability  are  required.  Oil,  rice,  and  sugar  crushers,  pestles  and  mortars, 
foUem,  screws,  and  the  teeth  of  harrows  are  made  of  it ;  it  is  also  used  in  build- 
^  and  for  various  parts  of  carts  and  ploughs. 

in  many  parts  of  India,  Lakh  is  produced  on  the  voung  branches  :  atMinumur 
^  Laldi  ofthis  tree  is  stated  to  be  the  best,'and  to  keep  good  for  10  years ;  while 
the  Laldi  of  other  trees  is  s  dd  to  last  2  years  oidy.  In  Oudh  this  tree  is  lopped, 
*^tbe  twigs  and  leaves  are  used  as  cattle-fodder  during  the  dry  season.    Oil 

^  ^tracted  from  the  seeds  in  South  India  and  Ceylon. 


^UsJ]  XXVIL   SAPINDACKiB.  107 

Bylv.  p.  73)  correctly  states  that  the  petals  aro  sometimes  furnished 
2  hairy  glandular  appendages.  Disc  concave,  with  a  raised  fleshy, 
te  edge.  Stamens  8  inside  the  disc  ;  filaments  pilose ;  anthers 
H^  apiculate.  Ovary  3-lobe<l,  covered  with  dense  rusty  tomentum. 
MM  fleshy,  2  or  3,  slightly  united,  each  the  size  of  a  cherry. 

.  imiaTginatns,  Vahl ;  Roxh.  FL  Ind.  ii.  279 ;  W.  &  A.  Prodr.  Ill; 
;  H  Sylv.  t.  154 ;  Wight  111.  t.  51. 


ovate  obovate  or  oblong,  obtuse  or  emarginate,  2-3  pair,  the 
longest,  3-5  in.  long,  glabrous  above,  soft  tomentose  beneath ; 
[■  lateral  nerves  6-10,  with  a  few  shorter  intermediate  ones.     Petals 
or  obovate,  edge  with  long  white  hairs,  with  two  thick  tufts  of 
Ip  hair  on  either  side  at  the  top  of  the  claw,  attached  to  scales  more 
Mi  coherent  with  the  claw.     On  further  examination,  the  petals  and 
It  settles  will  possibly  be  found  the  same  in  these  two  species,  and 
Jhe  only  difference  that  will  remain  is  in  the  shape  of  the  leaf,  which 
I  would  probably  not  be  sufficient  to  keep  them  separate,  and 
practical  purposes,  they  may  now  be  regarded  as  one  species,  which 
'  he  called  8,  laurifuUus,  Vahl. 

Hjttoee  (S.  fauri/oHns  and  emarginatus)  is  indigenous  in  South  India.  It 
Mtmted  in  Bengal  and  the  North-West  Provinces.  Fl.  from  Oct  to  Dec, 
llipens  its  fruit  from  Feb.  to  April. 

1 S.  detergens,  Roxb.  Fl.  Ind.  ii.  280.— Syn.  S.acumuiatus,V^dML,\e^iTL 
MloR,  dodani,  ritha,  Ph.,  N.W.P.,  Bandelkhand;  Kanmar,  KW.P. 

Leaflets  8-14,  oblong  or  lanceolate,  acuminate,  generally  alternate,  the 
Urinal  leaflet  smaller,  coriaceous,  glabrous  on  both  sides,  with  numer- 
M  parallel  lateral  nerves  close  together,  and  shorter  intermediate  ones, 
iiorescence  consisting  of  numerous  small,  generally  3-flowered  cymes, 
Bttged  in  a  terminal  compound  pyramidal  thyrsus ;  ramifications  pubes- 
•k  or  aoffc-tomentose ;  bracts  small,  linear.  Numerous  bisexual  flowers 
ittd  with  male  flowers.  Calyx  and  petals  purple,  outside  glabrous, 
jkb  efliate  edges.  Petals  5  ;  lamina  ovate,  with  2  scales  on  either  side 
ittetop  of  the  claw,  covered  with  long  white  woolly  hairs.  Stamens 
U^fiaments  covered  with  white  woolly  hairs ;  anthers  ovate,  not  apicu- 
k  Disc  glabrous,  flat,  pentagonous,  with  5  elevated  radiating  lines. 
liliy  3-comered,  glabrous.  Drupes  fleshy,  generally  solitary,  the  size  of 
^niany. 

Ouhifated  throughout  North-West  In^ia,  as  far  as  the  Chenab,  but  scarce  near 
h  awih-westem  fimit,  ascending  to  4()00  ft.  in  the  Himalaya.  Also  culti- 
JW  in  Bengal  Rovle  speaks  of  it  as  wild  in  the  vallevs  of  Uie  N.W.  Hima- 
g^but  its  original  home  requires  further  inquiries.  FL  May,  June,  the  fruit 
•Vtting  from  July  onwanls. 

AhMidsome  tree,  50-6()  ft.  high,  with  a  straight  trunk,  attaining  8  ft.  rirth, 
^■Mnms  ascending  branches,  forming  a  close  oval  crown.  Bark  oitrunk  light 
■daik  brown,  ^-ith  darker  longitudinal  furrows.  The  leaves  are  clustered 
JJ^  the  ends  of  branches,  and  m  autumn  get  partly  vellow,  which  gives  the 
^  a  peculiar  appearance.    Wood  whitish,  with  a  red  or  yellow  tinge  con- 
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sidered  valueless  in  the  N.W.  Himalaya.  The  leaves  are  given  as  fodder  to 
cattle,  the  seeds  are  medicinal ;  but  the  valuable  part  is  the  saponaceous  pulp  d 
the  fruit,  which  is  an  impoilant  article  of  trade  in  the  Panjab  and  the  X^cntlh 
West  Provinces. 

Another  species  of  Sapindus  (S.  Saponaria,  Linn.,  the  West  Indian  Soapberry) 
is  grown  in  the  West  Indies.  The  fruit  (and  the  root)  are  used  for  the  same  p^I^ 
poses  as  RUha  in  India ;  but  Macfadyen,  in  his  '  Flora  of  Jamaica '  (L  1591 
states  that  it  is  apt  to  bum  and  injure  the  texture  of  the  cloth  washed  win 
it.  It  differs  from  S,  detergens,  by  having  the  common  petiole  winged,  and 
very  thin  membranous  petals,  with  an  orbicular  lamina,  without  any  scale  or 
appendix. 

^rioglossum  rvhigiriMum^  Blume  {S,  rvhiginoaus,  Roxb.  Cor.  PL  t.  62 ;  E. 
Ind.  ii.  282),  probably  occurs  in  Oudh  and  tHe  Central  Provinces.  I  have  aeea 
a  specimen  in  budirom  the  Oudh  forests,  collected  by  Mr  B.  Thompson  in  1871, 
wmch  scarcely  leaves  any  doubt  regarding  the  identification.  It  is  a  native  of 
Eastern  Bengal,  Burma,  the  hills  of  the  (Hrcars,  and  Beddome  has  found  it  in 
the  Godavery  forests  (FL  Sylv.  73).  In  Burma  the  tree  is  one  of  those  called 
Thitni  (red  wood).  Roxburgh  states  that  the  wood  is  strong  and  durable,  chooo* 
late-coloured  towards  the  centre.  In  Oudh  it  is  a  large  tree  with  a  stnig^ 
tnmk,  and  a  fine  full  head  of  foliage.  The  branchlets,  inflorescence,  and  yooog 
leaves  are  clothed  with  dense  rusty  or  golden  tomentum  ;  leaflets  8-15,  alternate 
or  sub-opposite,  oblong-lanceolate,  acuminate,  main  lateral  nerves  on  either  sideL 
8-12,  the  common  petiole  ending  in  a  downy  bristle  ;  inflorescence  a  pyramidal 
thyrsus  of  long  racemes,  bearing  small  3-5-flowered  cymes  with  linear  bracts,  tbe 
bracts  longer  than  buds,  clothed  with  long  rusty  nairs ;  sepals  5,  the  2  outer 
smaller,  petals  4,  longer  than  sepals,  all  on  one  side  of  the  flower,  bearing  inside 
above  the  stalk  a  double  scale  half  the  length  of  the  lamina ;  outer  segment  flat, 
inner  segment  thick,  like  a  funnel-shaped  tube  slit  open,  the  opening  towards  the  | 
inside  of  the  petal ;  stamens  8  ;  disc  one-sided  ;  ovary  S-IodcmI,  hirsute.  Tli^ 
Indian  species  is  closely  allied  to,  if  not  identical  with,  Ut'ioglossum  edvkt  \ 
Blume,  a  shrub  or  small  tree  in  Java  and  the  islands  of  the  Indian  Ajchipelago, 
the  fruit  of  which  is  eatable. 

4.  ACEB,  Linn. 

Trees,  sometimes  shrubs,  with  limpid,  rarely  milky  sap,  and  scaly  buds. 
Leaves  opposite,  usually  exstipulate,  deciduous.     Flowers  small,  male  and 
bisexual  generally  on  different  trees,  in  terminal  panicles,  racemes,  or  umW- 
liform  fascicles.     Bracts  usually  minute  and  caducous.    Calyx  4-12-  gene- 
rally 5-parted,  deciduous,  the  lobes  imbricate  in  bud.   Disc  thick,  annuUi* 
and  hypogynous,  or  cup-shaped  and  more  or  less  perigynous  ;  margin  fceo» 
lobed.     Petals  none,  or  as  many  as  calyx-lobes,  of  the  same  colour,  an^ 
alternate  with  them,  equal,  erect,  short-clawed,  deciduous.    Stamens  4-1 2i 
generally  8,  inserted  on  the  disc ;  filaments  commonly  shorter  in  the  bi- 
sexual, and  longer  in  the  male  flowers ;  anthers  introrse,  2-celled,  tb® 
cells  opening  longitudinaDy.     Pistil  of  two  carpels,  style  deeply  bifid* 
divisions  linear  or  filiform,  the  inner  face  stigmatose ;  ovules  2  in  eac^ 
cell,  attached  to  the  inner  angle.     Fruit  a  double  samara,  consisting  of  ^ 
laterally-compressed  nuts,  at  length  separating  from  the  small  persistei^'^ 
axis,  the  back  produced  into  a  large,  membranous,  and  reticulate  win^^ 
the  lower  edge  of  which  is  thickened.     Seeds  solitary,  rarely  2  in  eac^^ 
cell ;  albumen  none.    Embryo  conduplicate,  sometimes  spirally  convolut^^ 
the  cotyledons  irregularly  folded ;  radicle  generally  long. 
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be  genus  Maple,  npwaids  of  40  species  are  known,  which  are  spread 
tiope,  Asia,  and  North  America.  Not  less  than  11  oi  these  are  found  in 
auLULYan  le^on,  4  of  which,  A.  sikkimense,  Miquel,  Thonuaniy  Miq., 
ty  Miq.y  and  Campbelli,  H.  f.  &  T.,  belong  to  the  Eastern  Himalaya. 
of  the  N.W.  Himalayan  species  have  a  wide  ran^  of  distribution  :  A. 
tm  is  found  in  China ;  ana  A.  pictum^  Thunb.,  is  known  ^m  India 
iie  name  of  cultratum,  WalL,  from  the  Caucasus,  Armenia,  and  North 
under  the  name  of  IcBtumj  C.  A.  Meyer,  and  it  is  closely  allied  to  A.  Lo- 
en.,  from  the  mountains  of  South  Italy.  As  regards  their  geographical 
.tion,  the  species  of  Maple  may  be  divided  into  four  lai*ge  groups :  first, 
*  Europe  and  Western  Asia,  of  which  A.  iataricum^  L.,  pgeudoplatanus, 
pestrty  L.,  pkUanoideSf  L.,  ojmlifolium,  L.,  mMupeMtdanutny  L.,  are 
own  species  ;  secondly,  those  of  the  Himalayan  r^on  ;  thirdly,  those  of 
CSiina,  and  North-East  Asia ;  and  fourthly,  those  of  North  America.  Two 
A.  sptcatum,  Lam.,  and  A,  pennsylvanicunit  L.  (pi/inervej  Sieb.  et  Zucc.), 
mon  to  Japan  and  North  America  ;  the  others,  ot  which  the  Japanese  and 
igpedeBfA,  palmatum,  and  the  North  American,  A.  Mccharinum,  Wan- 
ly may  serve  as  instances,  are  at  present  only  known  as  endemic.  The 
Iff  is  a  conspectus  of  the  seven  species,  which  are  known  from  North - 
loia,  but  the  present  classification  of  this  genus  is  imperfect.  A  revisi(»n 
ibably  have  tne  effect  of  basing  it  more  upon  the  character  of  the  inflor- 
the  parts  of  the  flowers,  and  possiblv  the  structure  of  the  seed.  Tlie 
sence  of  Acer  is  mixed,  cymes  arranged  in  racemes  or  panicles. 

s  undivided,  rarely  3-lobed,  penniveined,  the  lower  2 

:  lateral  nerves  often  proceeding  from  the  base. 

les  half  or  one- third,  the  length  of  loaf ;  flowers  in 

aizy  corymbs I.  A.  oblongum, 

les  one-fourth  the  length  of  leaf,  or  less  ;  flowers  in  lax 

labroos  panicles 2.  A.  lasvigaium, 

to  these  two  are— of  Himalayan  species,  A.  nhkinunse,  Miq.,  Sikkim,  Bliutan, 
N>  ft ;  Hookeri^  Miq.,  Sikkim,  Bhutan,  and  Assam  ;  Thomsani,  Mi([.,  Sikkim  : 
le  other  species  mentioned  above,  A.  UUaricum,  L.,  a  small  tree  with  white 
nd  r^  wings,  which  is  at  home  in  Eastern  Europe,  Russia,  Western  Asia,  as 
9rUiem  Persia,  and  has  been  found  in  Mantchouria  and  Japan. 

'es  3-lobed,  with  3,  rarely  5  basal  nerves ;  flowers  in 

rrainal  fascicles S.  A,  pentapomieutn. 

i  species  mentioned,  A.  monspessulanum,  L.,  a  slirub  or  small  tree,  of  Middle 
itn  Europe,  Algeria,  Syria,  and  Armenia,  with  small,  coriaceous,  3-lubed 
1  long  petioles,  Mlongs  to  this  group. 

tves  5-lobed,  with  5  basal  nerves ;  flowers  in  racemes 

»r  panicles. 

n  in   long  lateral  racemes,   appearing  before  the 

aves  ;  yomig  leaves  and  inflorescence  hairy      .        .    4.  A.  villosum. 

n  appearing  with  or  after  the  leaves  in  short  racemes 

r  corymbs. 

Lobes  of  leaves  short-acuminate,  with  obtuse  ser- 
ratures  ;  leaves  pale  beneath    .        .        •        .    5.  A.  casium. 

Lobes  long-acuminate,  with  sharp  serratures        .     6.  A,  caudatum. 

these  are,  of  Indian  species.  A,  Campbellii,  H.  f.  &,  Th.,  from  Sikkim  ;  of  the 
n  Maples,  the  common  Maple,  A.  campeslre,  L.,  with  divaricate  wings,  small, 
obed  leaves  and  erect  corymbs ;  and  the  Svcamore,  A.  paeudoplataniUf  with  large 
Mle  beneath,  and  hsmging  racemes,— the  first  a  moiderate-sized,  the  second  a 
le^  common  in  Europe  and  Western  Asia.    Two  other  species  of  this  group 
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A.  ttpicaium,  I^am.,  the  Moniitaiin  Maple,  and  A.  pennnflranieum,  L.,  the  Striped 
Maple,  are  common  to  Japan  and  North  America. 

IV.  Leaves  5-  or  7-lobed,  with  5  or  7  basal  nerves ;  flowers 

in  corymbs,  nmbels,  or  fascicles 1.  A.  pi^um,  Thnnb. 

Of  European  species^  stand  near  to  this  A.  pkUaiundes,  L.,  of  North-Eaiteni  ud 
Middle  Europe,  the  Caucasus,  and  Taurus  region,  the  inner  lobes  of  leaves  withJpt^ 
allel  sides,  3-  or  5-cleft  at  the  top;  A.  opuUjolium,  VilL,  of  South  Euro^wi,  the  Cm- 
casus,  and  North  Persia,  the  flowers  in  sessile  fascicles,  on  long  hairy  pedicels :  and  of 
North  American  species,  A.  saccfiarinum,  AVangenheim,  the  Sugar-  or  Rock-Mapk 

There  are  other  groups  comprising  North  American  and  Japanese  specieSyOf  w\dA 
no  representative  forms  are  known  from  India. 

1.  A.  oblongnm,  Wall.  ;  Jacq.  Voy.  Bot.  t.  34. — ^Vern.  Mark,  Pbi; 
Patajigalia,  pharejHjahi,  kinnnli^  N.W.P.  ;  Mii(fila,  buzimpala,  Nepal 

Leaves  oblong,  acuminate,  entire,  green  above,  whitish-glaacous  be- 
neath ;  when  young,  with  a  few  fine  scattered  hairs ;  when  older,  glabroot 
and  coriaceous ;  main  lateral  nerves  4-8  pair,  prominent,  with  finely-ret- 
iculated veins  between.  Petioles  one-third  or  half  the  length  of  lei£ 
Flowers  pentamerous,  in  terminal  corymbs ;  ramifications,  pedicels,  and 
calyx  hairy.  Sepals  and  petals  linear-oblong.  Stamens  8,  longer  thtfi 
calyx  in  the  male  flowers.  Ovary  hairy.  Nuts  unevenly  gibbous ;  wingi 
contracted  at  base,  \nth  a  straight  or  somewhat  curved  back. 

Siwalik  tract  and  Outer  Himalaya,  ascending  to  6000  ft.  from  the  Jhelamto 
Bhutan,  mostly  in  low  valleys,  in  clumps  of  a  few  trees,  not  gregarious.  Nerer 
leafless,  the  mature  foliage  of  a  fine  dark-green  colour.  Fl.  Feb. -Apr.,  the 
fruit  rijKins  June-N<w.  A  moderate-sized  tree  40-50  ft.  high,  attaming  5 
ft.  in  girth.  Bark  dark  blackish  grey ,  smooth,  with  horizontal  wrinkles.  Wood 
lijjjht  pink  or  reddish  brown.  Used  for  agricultural  implements  ;  some  of  the 
]>etter  drinking-cups  in  Ti])et  are  said  to  be  made  of  knobs  of  this  wood.  i. 
laurinum,  Ha^karl,  from  Java,  Sumatra,  is  similar,  but  apparently  distinct. 

2.  A.  Isevigatimi,  Wall.  PI.  As.  rar.  t.  104. — Vern.  Sasleiidi,  cJiercmi, 
Nepal. 

Leaves  oblong,  acuminate,  denticulate  when  young,  entire  when  old, 
coriaceous,  lucid  on  both  sides,  glabrous  save  a  small  brown  tuft  of  haiw 
beneath  in  the  axils  of  nerves ;  main  lateral  nerves  4-6  pair,  joined  by 
very  prominent  reticulate  veins.  Petioles  short,  less  than  \  tiie  length 
of  leaf.  Flowers  pentamerous,  on  long  filiform  pedicels,  in  lax  termini 
glabrous  panicles  ;  calyx  glabrous;  petals  white,  cuneato  or  obovate,  dis- 
tinctly unguiculate.  Stamens  5-8,  in  the  male  flowers  much  longer  thatt 
caljrx,  with  a  tuft  of  long  hairs  in  place  of  ovary.  Nuts  smooth,  oval; 
wings  divergent,  erect,  or  connivent,  back  curved. 

Outer  Himalaya  5000-9000  ft.,  from  the  Jumna  to  Sikkim,  Kasia  hills.  P 
Apr. ;  the  fruit  ripens  July,  Aug.  A  larger  tree  than  A.  oblongvm,  with  ' 
straight  tall  trunk  10-12  ft.  in  girth,  branches  spreading  or  hanging,  formiJ' 
a  broad  oval  crown.  Bark  thick,  smooth,  yellowish  or  dark  ash-coloured.  1 
Nepal  the  wood  is  much  used  for  building.  A,  reticulatumy  Champ.,  Bent^ 
Flora  Hongkong.  47,  from  that  island,  is  very  similar  to  this  species,  but  pr 
bablv  distinct. 
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3.  A.  pentapomiciiiii,  J.  L.  Stewart — Vera.  Trekan(a),  kukandra,  ka- 
[a)raiy  kakkri,  kitla,  mandar{di)  kunghiy  tian,  tilpatto,  kilpattar,  serdit, 
[Mbmir  and  Panjab. 

Leaves  broader  tban  long,  sometimes  3-54obed,  with  truncate  base,  and 
\  prominent  penniveined  basal  nerves  ;  lobes  spreading,  oval  acute  or  acu- 
minate, obtusely  dentate,  separated  by  right-angled  or  acute-angled  sinus, 
IfiDgih  of  middle  lobe  about  twice  its  width ;  the  lower  leaves  often  5- 
lobed,  with  cordate  base,  and  2  additional  smaller  basal  nerves.  Petioles 
generally  as  long  as  leaf,  glabrous  when  full-grown.  Under  side  and  peti- 
oles of  young  leaves  clothed  with  soft  tomentum,  old  leaves  pale  beneath, 

glabrous  on  both  sides,  or  with  short  soft  hairs  beneath ;  tufts  of  hairs 

in  the  axils  of  basal  nerves.     Flowers  not  known,  fruit  in  short  corymbs, 

inngs  erect  or  divergent,  semi-ovate,  with  straight  back. 

Common  locally,  and  at  times  almost  gregarious,  between  2^)00  and  7000  ft., 
in  ezpoeed  hot  dry  places,  not  as  a  rule  in  tuick  forests,  in  the  basins  of  almost 
all  the  great  rivers  in  the  Panjab,  Himalaya  from  the  Jhelam  to  the  Sutlej, 
and  east  of  the  latter.  Not  founa  on  the  Bias.  FL  Feb.,  March ;  the  fruit  ripens 
April,  June. 

QiowB  not  nearly  to  such  a  size  as  the  other  species ;  the  largest  trunk  noted 
l>y  Dr  Stewart,  much  above  the  avera^,  measured  5j  ft.  m  girth.  Twigs 
■nooth,  grey  or  reddish,  bark  of  trunk  brownish  grey,  not  much  marked  by 
aacb  or  fissures.    Wood  used  for  onlinary  domestic  and  agricultural  purposes. 

This  species  was  discovered  by  Dr  Stewart,  and  (doubtfully)  identified  by  him, 
in  Pb.  Plants  30,  with  A,  creticum,  Linn.,  but  subsequently  recognised  as  a  new 
Jpecies.  It  has  no  close  afl&nity  to  any  of  tJie  known  species  with  3-lobed  leaves. 
%t  leaves  are  much  larger  than  those  of  il.  monspessulanum,  L.,  or  creticum,  L., 
and  are  different  in  shape.  Of  the  Japanese  A.  trifidum,  Thunb.,  the  leaves 
ai«  much  longer  than  broad.  Without  flowers,  the  attmity  of  the  species  cannot, 
however,  be  determined.  It  is  not  impossible  that  further  inquiry  may  sliow 
^tree  to  be  nearly  allied  to  A.  Pstuaoplatanus,  L. 

4.  A.  Tillosam,  WalL  PL  As.  rar.  ii.  4. 

Buds  and  young  leaves  covered  with  long  silky  hairs.  Leaves  cordate, 
5-lobed,  the  2  outer  lobes  small,  irregularly  and  remotely  dentate,  on 
petioles  exceeding  half  the  length  of  leaf ;  basal  nerves  5,  the  3  inner  pen- 
niveined. Flowers  pentamerous,  in  lateral,  more  or  less  compound  racemes, 
*t  the  end  of  short  lateral  branchlets,  appearing  before  the  leaves.  Pe- 
duncles and  pedicels  hairy  ;  sepals  oblong,  with  3  nerves ;  petals  linear, 
Danower  than  sepals ;  sepals  and  petals  generally  ciliate.  Disc  membran- 
ons.  Stamens  8,  in  the  male  flowers  much  longer  than  calyx.  Wings  of 
Wt  erect  or  divergent,  back  incurved ;  nuts  large,  the  2  nuts  together 
fonning  a  semicircle  ^-|  in.  across. 

Himalaya,  at  high  elevations  (7000-9000  ft.),  not  uncommon  from  the  Jhelam 
^  Kamaon.  Chur,  Royle.  Deoban  range,  D.B.  Fl.  Fe)).,  March ;  leaves 
appear  in  May  ;  fruit  ripens  from  June  onward.  A  large,  handsome  tree, 
wialler  branches  brown,  striate,  bark  of  stem  grey  and  fairly  smooth. 

5.  A  c»8iiiin,Wall.  (Herb.  Kew).— Tab.  XXL— Vem.  KUu,  trekhan, 
^kham^  JcUpaitarf  tUpattar,  mandary  mandari,  mandarang,  kauris  kal- 
"'(im,  taTxma,  kanzal,  Pb. ;   Kanahin,  Tibet  (N. W.P.) 
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Buds  glabrous,  young  leaves  with  a  few  scattered  hairs.  Leaves  pil 
beneath,  cordate,  5-lobed,  the  2  outer  lobes  small,  with  5  basal  nerrei 
all,  or  the  3  inner  penniveined,  margin  with  large  obtuse  senatures,  peti 
oles  exceeding  half  the  length  of  leaf.  Flowers  pentamerous,  appeano( 
after  the  leaves,  in  terminal  corymbose  panicles.  Nuts  unevenly  gibbooii 
wings  erect  or  divergent,  back  slightly  curved.  (A.  gteradicKeum,  Will 
PL  As.  rar.  t.  105,  from  Nepal,  is  similar,  but  the  male  flowers  are  tepm 
sented  in  lateral  racemes  below  the  insertion  of  the  leaves.) 

North- West  Himalaya,  from  the  Indus  to  Nepal,  between  4000  and  10,000  &, 
scattered  in  mixed  forests,  mostly  in  shady  valleys.     Fl.  Apr. ;  fruit  ripeoB  Od 

A  large  tree,  70-80  ft.,  with  a  tall  straight  trunk  12-13  ft.  in  ffith^mit 
large  oval,  close  crcjwn.  Twigs  laterally  compressed,  red  or  bluish,  smootli,  wid 
some  callous  dots,  bark  of  trunk  dark  asb-coloured,  or  pale-brownish  white,  wid 
thin  long  iiTegular  scales.  Wood  of  pale  cream-colour,  with  brown  bwdi, 
porous,  soft,  light,  medullary  rays  indistmct.  Some  of  the  inferior  kinds  of  tbc 
Tibetan  drinking-cups  are  made  of  it. 

6.  A.  caudatum.  Wall.  PI.  As.  rar.  t.  132. — Vem.  Khdnsing,  Nepal 

Young  shoots  pubescent  Leaves  5-lobed,  the  2  outer  lobes  small ; 
lobes  long -acuminate ;  base  truncate  or  subcordate,  margin  divided  intt 
deep  sharp  cuspidate  serratures ;  basal  nerves  5,  the  3  inner  pennivemed 
l^etioles  reddish,  pubescent,  longer  than  half  the  leaf.  Flowers  appeaiisf 
soon  after  the  leaves  in  lateral  and  terminal  short  glabrous  racemes,  in 
quently  tetramerous.  Sepals  ovate-oblong,  with  6  nerves.  Petals  white 
clawed.  Disc  fleshy,  stamens  4-6,  in  male  flowers  much  longer  than  caljx 
Racemes  elongated  in  fruit ;  wings  pink,  erect,  or  divergent,  inner  edgi 
frequently  denticulate. 

Himalaya,  at  high  elevations  (8000-11,000  ft.),  from  the  Chenab  to  Kepil 
Fl.  March,  April.     A  laige-sized  tree  with  dark-brown  bark. 

A,  pecttTiatiim,  Wall.,  with  divaricate  wings,  is  probably  only  a  variety,  i. 
aryutum,  Maximowicz,  from  Japan,  is  nearly  allied. 

7.  A.  pictum,  Thunb.  Fl.  Japon.  161. — Syn.  A.  Icefum,  C.  A.  Meyer; 
A,  C7iltratum,  Wall. ;  A,  Mono^  Maximowicz.  Vem.  Kilpattar,  treldia^ 
tarkJiana,  kukkru,  kanzal,  kdnjar^jdrimUy  lauVy  Pb. ;  KaiicMi,  N.W.P. 

Glabrous.  Upper  scales  of  buds  oblong,  clothed  outside  with  adpresse^ 
hairs  of  a  bright  brownish  yellow  colour.  Leaves  broader  than  long,  ^ 
or  7-lobed,  from  truncate  or  subcordate  base ;  lobes  long-acuminate,  * 
parated  by  rounded  sinus,  margin  entire ;  basal  nerves  5-7,  the  iDS^ 
penniveined,  with  fine  reticulation  between.  Petiole  longer  than  leal 
Flowers  appearing  with  or  after  the  leaves  on  long  filiform  pedicels,  i 
lateral  and  terminal  stalked  corymbs,  pentamerous,  glabrous ;  male  an 
bisexual  flowers  on  the  same  branch.  Sepals  oblong.  Petals  spathulat 
Stamens  8,  shorter  than  calyx.  Disc  fleshy,  glabrous.  Wings  diva^ 
cate  ;  back  arcuate,  somewhat  recurved. 

Outer  and  Middle  Himalaya,  from  the  Indus  to  Assam,  between  4000  «: 
9000  ft.    Outside  India  in  Japan,  North  China,  ^fantchouria,  the  Caucasi 
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Aimenia,  North  Persia.  There  is  no  dilTerence  l)etween  the  Hiiaolavan  si^eci- 
mens  and  those  from  Western  Asia ;  those  from  Japan  have  the  wings  less  divori- 
ate :  but  the  shape  and  direction  of  the  wings  is  not  always  a  steady  character  in 
thiiseniiB.  A,  Lobeliiy  Tenore,  from  the  higher  mountains  of  ^uth  Italy,  is 
doMy  allied  ;  but  Boissier,  Fl.  Orient,  i.  949,  considers  it  to  l>e  difiercnt  from 
LlcAum, 

The  most  common  Maple  in  the  N.W.  Himalaya,  usually  found  in  mixed 
biMts  above  7000  ft.  Leafless  in  winter.  Leaves  turn  yellow  and  red  in  autumn 
before  they  are  shed.  FL  about  April,  and  the  fniit  ripens  in  summer.  A 
bzge  tree,  50  ft,  with  erect  straight  trunk  C-7  ft.  girth,  and  wide-spreading 
bruiches.  Bark  dark  brown,  fairly  smooth.  Wood  pinkinh  white,  close-grained, 
lirly  strong  and  elastic,  not  nmch  valued  for  construction,  but  used  for  ploughs, 
oedieads,  and  poles  to  carry  loads.  A  large  portion  of  the  Tibi'tan  drinkmg- 
npsare  probably  made  of  the  knotty  excrescences  of  this  tree.  The  brandies 
ire  lopped  for  fodder. 

5.  DODONJ3A,  Linn. 

Shrubs,  with  alternate,  simple,  and  entire  leaves  (pinnate  in  some  of  the 
iostralian  species),  without  stipules.  Flowers  unisexual  and  bisexual, 
iften  dioecious.  Sepals  5  (sometimes  fewer),  valvate  in  the  bud.  Petals 
none.  Disc  small  or  inconspicuous.  Stamens  usually  8  ;  filaments  short ; 
intheis  baaifixed,  quadrangular,  2-cclled,  introrsc,  the  cells  opening  longi- 
tadinally.  Ovary  3-  or  4-,  rarely  5-  or  6-celled,  with  2  ovules  in  each  cell. 
Capgole  membranous  or  coriaceous,  2-5-celled,  opening  septicidally  into 
18  many  valves  as  cells,  each  valve  with  a  dorsal  angle,  often  produced 
into  a  vertical  wing.  Seeds  1  or  2,  with  a  thickened  funicle,  but  not 
ttillate ;  embryo  spirally  curled. 

A  large  genus,  of  which  alx)ut  45  species  are  known,  with  few  exceptions 
endemic  in  Australia. 

1.  D.  viflcosa,  Linn. ;  Boissier  Fl.  Orient  i.  953. — Syn.  Z>.  Burman- 
Kiana,  DC;  W.  &  A.  Prodr.  114 ;  Wight  111.  t  52  ;  A  (mffustifolia,  D, 
t^or,  Roxb.  FL  Lid.  ii.  256.  Vem.  SanaHff,  wfrndru^  Inin-mmdUj  Pb. ; 
^nderUf  C.P. ;  Banduryi^  Can. 

Leaves  and  young  shoots  more  or  less  viscid  with  a  bright  yellow  resin, 
^ves  varying  from  broadly  oblong-lanceolate  to  linear- cuneate,  gradually 
^«ring  into  a  marginate  petiole,  coriaceous,  glabrous,  shining,  1-4  in. 
long,  acute  obtuse  or  emarginate,  entire  or  with  shallow  indentations, 
^ften  revolute;  one  central  nerve,  with  numerous  parallel  side-nerves, 
^re  or  less  distinct.  Flowers  in  short  terminal  panicles  or  racemes. 
Sepals  ovate,  in  the  male  flowers  as  long  as  stamens.  Anthers  oblong. 
%le  generally  longer  than  calyx,  shortly  2-lobed  at  the  top.  Capsule 
piembranous  with  2,  3  or  4  membranous  w^ings  from  base  to  stylo,  includ- 
^H  the  wings  |  in.  across,  and  i  in»  long.     Seeds  opaque,  dark  brown  or 


Common  in  the  lower  hills  of  North-East  Afghanistan,  the  Trans-Indus  terri- 
^1  Sindh,  Beluchistan,  and  the  Panjab.  Ascends  to  4500  ft.  in  the  Himalaya. 
^b  Central  and  South  India,  Burma,  and  Ceylon.  Gregarious,  covers  ex- 
!*^ve  tracts  of  country,  often  to  the  exclusion  of  other  shmbs,  in  the  Dekkan, 
^  Mysore ;  here  and  there  in  North-West  India.     Outside  India  in  Arabia, 

H 


114  XXTiL  SAPDn:*ACEJL  [Dodanaa. 

trjiflry^l  Africa,  trc<;.::;&l  America.  Floxi^  C&ina.  Jan,  FoLvjuaaM,  tnd  Aiutalii 
FL  E.  S.    Ft.  C.  &. 

A  Lukd!«>zEi«  eviTZKxn  ^linib.  In  North- West  Indu  not  more  tlian  10  & 
hisxi ;  ost  tL?  moTii^Muns  of  i>>ixibem  India  a  ssuJl  tree  dO  ft.  high,  withteRle^ 
c/joapresaed.  or  tri^<nv<i9  tri^  W<>:Mi  ii^t  brown  or  bright  yeUow,  hud, 
compb/.i.  hn-i  cl->!'^;-.'raiiir»i.  \f>^v:"aiy  ray?  indistinct.  Awnwl  lingi  fine^ 
26  on  a  q>r':im*:D  of  2^  in.  laiiiiLa.  Thr  branches  mach  naed  to  rappoit 
Xht  eanb  of  Aai  r-yjd,  •!  arable  wb^n  thu«  implored.  The  fihrnb  growB  reidilj 
from  sekd  «-iibout  mcch  water  ii^  «rid  places,  azui  i^  plantifd  in  lire  hedgeSi  for 
which  it  answers  welL 

G.    STAPTTVT.-gA     T  ititi 

.Shmbe  or  .small  tree?  with  oppDsit^-,  siipnlale,  trifoliolate,  or  pinnate  letTeii 
\jAfi*:\A  with  setaceous.  do?c:'luoTis  stijtel?.  Inflorescence  definite,  flowen 
bLnexoal.  Cilyx  o-f^art^r-l.  coloured,  ihe  segments  imbricated  in  bud,  2  oatr 
fiidf:,  2  iu«idf^,  1  intermediate.  Disc  5-lobed.  Petals  5.  alternate  witii  the 
fiep^,  errot.  imbricate  in  bud.  Stamens  5,  inserted  below  the  edgeof  tlie 
di^c.  alternate  with  the  {•f:tals  :  anthers  oblong,  versatile,  fixed  near  the  mid- 
'lle,  S-ceUt'l,  introrse.  the  c^^Ils  parallel,  opening  longitudinally.  Ovaiyof 
2  or  3  dLitinct  carjpels,  m'-ire  or  less  unite*!  by  their  inner  angles ;  styles  fili- 
form, distinct  or  more  or  l*fss  coherent.  Ovules  6-8  in  each  carpel,  attached 
to  the  inner  an:rle  in  2  series.  Fruit  a  membranous,  usually  TesieQlir 
inflate«l  cap^aule,  3-celleiL  3-lobed,  iltLiscent  at  the  summit.  Seeds  fewer 
solitary  in  each  celL  testa  thick  and  bony.  Embryo  straight,  in  the  axil 
of  a  fleshy  albumen  ;  cotyledi^ns  oval  or  orbicular,  flat  and  thin ;  radkle 
short 


1.  8.  Emodi,  Wall— Vem.  Mairhoh  (Serpent-stick),  Afg. ;  Na^am, 
chllra  (sjiotte^l),  rhu/Jil,  Uui-haklirUj  hdn-shrujfiU,  guldarj  kaghania^  Ph 

Glabrous,  young  leaves  with  slight  farinose  pubescence  beneath.  Lesw 
trifoliolate ;  petioles  round,  glabrous,  as  long  as,  or  longer  than,  the 
leaflets ;  leaflets  nearly  e<|ual,  ovate,  acuminate,  serrate,  pale  beneath,  the 
terminal  pfrtiolulate,  the  latenil  sessile.  Stipules  linear,  membranonii 
stifiels  s^^taceous,  both  early  deciduous.  Flowers  on  short,  compact^  te^ 
mimd,  erect  or  drooping  panicles,  with  numerous  membranous,  decida- 
ous  bracts.  Petals  as  long  as  calyx-segments,  both  white.  Stamens  as  long 
or  a  little  longer ;  anther-cells  attached  to  a  linear,  apiculate  connective. 
Capsule  2-3  in.  long,  1|  in.  diam.,  yellowish  white,  narrowed  at  haeei 
broail,  tricuspidate  at  the  top,  hanging  on  pedicels  |-1  in.  long.  Seedt 
compressed,  shining  grey. 

Tranij-Indufl  on  the  Safeil  Koh.     North- West  Himalaya  from  the  Indus  to 
the  Sanla,  generally  at  elevations  ])etween  6000  and  7000  ft.,  descends  to  260^ 
and  ascends  to  IKX^  ft    Usually  scattered  singlv  in  mixed  and  coniferous  forestat 
where  it  attains  the  size  of  a  moderate  tree.    "Fl  April,  May ;  the  fruit  ripcP* 
frr^ra  June- Aug.,  hanging  like  grey  bells  among  the  dark  green  foliage. 

Twigfl  smooth,  dark,  or  greenish  grey,  mgose  and  longitudinally  striate,  witi* 
laige,  o] ilon;r,  white  spots.  Bark  of  stem  spotted.  Afghans  and  some  tribes  ^^ 
the  North- West  Himalaya  carry  sticks  of  it,  which  are  supposed  to  keep  of- 
finakcs,  pro>»abIy  because  the  spotted  bark  resembles  a  snake-skin. 

There  ih  but  little  diflercnce  between  this  species  and  the  North  Americ»^ 
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&  trifolia,  Luul,  which  is  pubescent,  and  has  anthers  not  overtopped  by  an 
"■-~  connective.  The  Japanese  species,  S.  BumaUlaf  DC^  is  also  tri- 
bnt  has  lax,  erect  panicles,  and  sioall  bifid  capsuleA,  of  2  carpels. 
8.  fiamaJUij  lina^  Central  and  South  Europe,  Western  Asia,  an<l  S.  cokhica^ 
Sterens,  Caucasus,  have  imparipinnate  leaves. 

Order   XXYIII.   SABIACEJE. 

Shmbs  or  trees,  with  alternate  leaves  without  stipules.  Flowers  small, 
nnisexoal  or  bisexual  Calyx  4-5-clefb,  imbricate.  Petals  as  many  as 
sepals.  Stamens  hypogynous,  as  many  as  petals,  and  opposite  to  them. 
Anther-cells  distinct,  often  adnate  to  a  large  and  thick  connective.  Ovary 
24celled,  styles  distinct  or  connate.  Ovules  1  or  2  in  each  celL  Fruit 
dnipaceous,  embryo  without  albumen  or  with  very  thin  albumen. — Gen. 
PL  L  413;  Royle  lU.  139  ;  Wight  111.  i.  142  {MiUingtmileiif), 

Petals  oneqiial ;  stamens  5,  2  fertile,  8  sterile    .        .        .1.  Mrli(»rma. 
Petals  equal ;  stamens  4-5,  all  fertile 2.  Sabia. 

1.  MELIOSMA,  Blume. 

Trees  or  shrubs,  with  simple  or  pinnate  leaves.  Flowers  in  large  ter- 
minal panicles,  bisexual  or  unisexual  Sepals  generally  5,  somewhat  un- 
equal, imbricate.  Petals  5,  unequal,  the  3  outer  concave,  orbicular, 
&  2  inner  small,  bifid.  Stamens  5,  opposite  to  petals,  the  2  fertile 
adnate  to  the  smaller  petals,  3  sterile,  without  anthers,  opposite  to  the 
higer  petals ;  anther-ceUs  of  the  fertile  stamens  globose,  distinct,  attached 
to  a  large  flat  connective.  Ovary  sessile,  2-3-celled,  surrounded  at  the 
base  by  the  cup-shaped,  membranous,  toothed  disc ;  ovules  2  in  each 
eell,  superposed ;  style  1,  straight  subulate.  Fruit  a  drupe,  with  a  hard, 
generally  1 -celled  and  1 -seeded  kernel;  seeds  with  membranous  testa; 
^yledons  conduplicate ;  radicle  incurved. 

^lowoB  pedicellate  in  the  axils  of  deciduous  bracts  ;  bracteoles 

none        ..........     1.  iV.  dUleniotfolia. 

^wws  sessile,  3-4  bracteoles  under  each  flower  .        ,    2.  M.  pvmgeifu, 

I  M.  diUeniafolia,  BL— Syn.  Millingtonia  dillenlcBfolia,  WaU.  Wight 
AAmott  in  Edinb.  New  Philosoph.  Journal,  July  1833,  p.  178.  Vern. 
Gwep,  N.W.P. 

Young  branches,  petioles,  and  inflorescence  covered  with  ferruginous 
Pubescence.  Leaves  6-12  in.  long,  obovate  or  elliptic,  acuminate,  pale  be- 
i^eiih,  with  short  adpressed  hairs  on  both  sides,  and  rusty  pubescence 
*^  nerves  and  veins;  midrib  prominent,  with  15-20  pandlel  lateral 
iierves  on  either  side,  the  nerves  terminating  in  short  sharp  serratures, 
^th  intermediate  serratures  between.  Petioles  ^-1  in.  long.  Panicle  lax, 
pyramidal,  branches  at  right  angles,  longer  than  uppermost  leaves,  rachis 
^golar.  Flowers  bisexual,  on  short  pedicels,  in  the  axils  of  short  decid- 
^tts  bracts.  Calyx  not  supported  by  bracteoles,  of  6  imbricate,  ciliate 
^pals,  the  2  outside  sepals  smaller.  The  2  petals  attached  to  the  fertile 
'^ens  bifid,  shorter  than  the  stamens. 

ffimalaya,  Sutlej  to  Sikkim,  l>etwoen  4000-11,000  ft.   Singly  in  shady  mixed 
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forests,  a  Rmall  tree,  20  ft.  high  and  2^-3  ft.  girth,  conspicuous  by  its  hr^ 
j>eiiiiiveined  leaves.  Small  hranohes  reJdish  l)n>wn,  furrowed.  Bark  of  sUm 
whitish  and  corky.  Fl.  white,  with  deep  vellow  pollen,  from  May-July ;  the 
Rinall  fruit  ripens  from  Aug.  and  onward.  \Vo<i<l  reddish  white,  coarse-grainei 
Nearly  allied  is  ^f.  mf/riantJia,  8.  &  Z.,  from  Japan,  the  only  apparent  dif- 
ference toeing  more  persistent  bracts,  and  minute  linear  bractlets  on  the  pedicel 

2.  M.  pnngens. — Syn.  MiUingtania  jmrnjens,  Wall.  Cat  8114.  D.F. 
Vern.  Gardar,  kharas^  Kamaon. 

Young  branches,  petioles,  and  inflorescence  clothed  with  short  nurty 
pul)escence.  I-ieaves  coriaceous,  pale  beneath,  pubesoent  when  young, 
when  full  grown  with  rusty  pubescence  beneath  along  midrib  a^ 
nerves,  otherwise  glabrous,  G-8  in.  long,  oblong  or  cuneate-lanceolate; 
lateral  nerves  arcuate,  with  prominent  reticulate  veins ;  petioles  short,  len 
than  ^  in.  long,  edge  with  large,  distant,  mucronate  serratures.  Panicles 
rigid,  j)yTamidal,  compact,  longer  than  uppermost  leaves ;  branches  ak 
acute  angles,  branchlets  at  right  angles.  Flowers  sessile,  calyx  of  5  ciliate 
sepals,  supported  by  1  or  2  imbricate  bracteoles,  resembb'ng  sepals.  The 
3  outer  petals  mem])ranous,  3-5-nerved,  not  conform  to  sepals. 

Himalaya,  between  2500  and  8000  ft.,  from  near  the  Indus  to  Nepal ;  rut 
west  of  the  Suthj.  A  simdl  tree;  fl.  in  May  and  June  ;  tlie  fruit  ripens Iiom 
July  onward. 

^f,  Wightii,  Planchun,  lib.  Kqvt  {M.  j^rungens,  Bedd.  Fl.  Syl v.  Manual,  Jt 
77  ;  MiUliujtonvt  pungenSy  Wall.,  accortling  to  Wight  &  Amott,  Prodr.  116; 
and  Wight  Ic.  964.  3),  is  prol)ably  the  same  species.  It  is  a  large  tree  of  the 
Sholas  on  the  Nilgiria  and  other  mountiiins  near  the  western  coast,  alwve  500D 
ft.,  and  of  Ccyh>n,  with  hard,  a)riaceous,  entire  or  distantly-toothed  lanceolate 
leaves  ;  flowei-s  hirsute,  sepals  and  outer  petals  conform,  thick,  with  fleshy  htt*- 

Another  species  nearly  allie^l  to  these  is  J/.  simpUci/olia,  Blume  (miUii^ 
toiiia  smplicifolw,  Roxb.  Fl.  Ind.  i.  103  ;  W.  &  A.  Prodr.  115  ;  Grifl".  PI.  A* 
tal).  442).  Eastern  India,  as  far  as  NeT)al,  and  perhaps  further  west ;  Southcfn 
India  and  Ceylon.  A  large  trcn;,  with  obovate  or  oblanccolate  leaves,  entire 
or  serrate  in  young  ])lants,  minute,  nearly  sessile  yellow  flowers,  glabrous  petals 
hirsute  sepals,  and  a  bract  conform  with  sepals.  This  again  is  similar  to  H- 
angnlata^  Bl.,  a  ti-ee  from  Java. 

2,  SABIA,  Colebr. 

Scandcnt  or  sarmentoso  shrubs  with  simple  entire  leaves.  Flowers  bi- 
sexual. Sepals  4-5,  equal.  Petals  4-5,  equal,  opposite  to  sepals,  imbn- 
cato.  Disc  annular,  5-lobed.  Stamens  4-5,  all  fertile,  inserted  on  th^ 
disc  ;  filaments  thick.  Ovary  2-lobeil,  the  lobes  cohering  with  the  a%^* 
styles  2,  erect,  terminal,  more  or  less  cohering  ;  2  ovules  in  each  \o^ 
Fruit  of  I  or  2  drupaceous  or  dry  carpels ;  endocarp  hard,  rugose.  Sc^*^ 
1  or  2  in  each  carpel,  embryo  curved. 

Flowers  axillary,  solitary  or  in  fcw-flowercd  fascicles  .         .     \.  S.  campanvhU^' 
Flowers  in  large,  temiinal,  and  axillary  panicl«?s         .         .     2.  S.  jmm'ciifata. 

1.  S.  campanulata,  Wall,  in  Eoxb.  Fl.  Ind.,  ed.  Carey,  ii.  311. 

A  glabrous  climbing  shrub,  branches  woody.  leaves  membranof^- 
l>alo  ])eneath,  oblong- lanceolate?,   3-4  in.  long,  decurnuit   into  a  cilia 
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petiole.  Peduncles  axillary,  1 -flowered,  1-2  in.  long,  mostly  solitary. 
Flowers  green,  large.  Calyx  minute,  with  5  spreading  obtuse  lobes. 
Petals  membranous,  ^  -  ^  in.  long,  ovate,  concave,  obtuse,  parallel-veined. 
Dropes  twin,  nearly  distinct,  obliquely  obovate  or  reniform,  flat,  rugose, 
\m.  diam. 

Himalaya,  Kashmir,  Sikkim,  &000-10,000  ft.  elev.  FL  April,  May,  when  the 
stem  \&  nearly  naked,  and  the  buds  begin  to  bring  forth  their  youug  leaves. 

2.  S.  Faxiicnlata,  Edgew.    MSS.  in  Herb.  Kew. 

A  glabrous  climbing  shrub,  leaves  coriaceous,  oblong-lanceolate,  acu- 
minate, 5-8  in.  long.  Flowers  small,  in  terminal  and  axillary  panicles ; 
pedicels  and  calyx  hairy.  Petals  lanceolate,  ^  in.  long,  or  less.  Drui)es 
genendly  solitary,  circular,  compressed,  ^  in.  diam. 

Sab-Himalayan  tract,  Dchra  Doon  to  Nepal,  ascending  to  3000  ft    FL  spring. 

Order  XXIX.    ANACABDIACEJE. 

Trees  or  shrubs,  with  alternate,  rarely  opposite,  simple  trifoliolatc  or 
imparipinnate  leaves,  without  stipules.  Flowers  mostly  regular,  unisexual 
orbiaexuaL  Calyx  ^7-,  commonly  4-5-cleft.  Petals  as  many  as  calyx- 
lobes.  Disc  generally  annular.  Stamens  as  many  as  petals  or  more,  often 
twice  as  many,  generally  inserted  outside  at  the  base  of  the  disc,  all  or  a 
portion  only  perfect;  anthers  2-colled,  dehiscing  lengthwise.  Ovary 
▼•nous,  either  1 -celled  with  1  ovule  and  3-4  styles,  or  a  trifid  style  (pro- 
iNtbly  the  residt  of  an  unequal  development  of  3  carpels),  or  1* celled,  with 
»  nmple  oblique  style  (apocarpous,  the  other  carpels  abortive),  or  5-6 
distinct  ovaries,  but  1  only  fertile ;  or  lastly  (tribe  Sporifliece),  2-5-celled, 
2-5-deoded.  Fruit  generally  drupaceous,  mostly  1-ceUed,  1 -seeded,  rarely 
24^^ed,  2-5-8eed^  Albumen  none. — Gen.  PI.  i  415  ;  Royle  lU.  174  ; 
Wight  ni.  L  180  (Terebinthacew), 

ftttit  l-celled,  1 -seeded. 
One  1 -celled  ovary,  with  a  trifid  style,  or  3-4  distinct  styles. 
Omle  suspend^  from  a  funicle  attached  near  the  base  of 
ovary. 

Petals  4-6, 1.  Rhus. 

Petals  none 2.  Pistacia. 

Ovule  suspended  from  near  the  top  of  ovary. 
Stamens  8-10  ;  leaves  imparipinnate     ....        3.  Odina. 

Stamens  5  ;  leaves  simple 4.  Skmrcarpus. 

One  1-celled  ovary,  with  a  simple  lateral  style     ...         5.  Manoifera. 

Carpels  5-6,  distinct,  1  only  fertile 6.  Buchanamia. 

fuit  2-6-celled,  2-5-8eeded 7.  Spondias. 

1.  RHUS,  Linn. 

"Xrees  or  shrubs,  with  a  resinous,  sometimes  viscous  milky,  often  caustic 
^ce.  Leaves  alternate,  pinnate  with  a  terminal  leaflet,  or  trifoliolate, 
^i^ly  simple,  without  stipules.  Flowers  small,  white  or  greenish,  gener- 
^y  dioecious,  in  axillary  or  terminal  panicles.  Calyx  of  6  sepals,  united 
^  the  base,  equal,  imbricate,  2  outside,  2  inside,  1  intermediate.  Petals 
^>  deciduous,  alternate  with  the  sepab,  equal,  inserted  on  the  base  of  the 
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calyx  outside  the  disc.  Disc  fleshy,  coherent  with  hase  of  calyx,  annular 
or  5-lobed,  the  lobes  opposite  the  petals.  Stamens  5,  alternate  with  the 
petals,  inserted  on  or  under  the  edge  of  the  disc ;  anthers  2-celled,  in- 
trorse,  the  cells  opening  longitudinally,  in  the  fertile  flowers  smaller  and 
more  or  less  imperfect.  Ovary  in  the  fertile  flowers  ovoid  or  gloholii; 
sessile,  1 -celled ;  styles  3,  short ;  ovule  solitary,  anatropous,  suspended 
from  a  long  filiform  fiinicle,  which  rises  from  the  base  of  the  celL  Fruit 
a  small  dry  drupe ;  endocarp  bony  or  crustaceous ;  albumen  none,  ootj- 
ledons  flat,  radicle  incurved,  generally  superior. 

Leaves  simple 1.  R.  CoUtnu. 

Leaves  trifoliolate. 

Unarmed,  terminal  leatlet  2-3  in.  long     .        .         .        .        2.  J2.  parvijhn. 
Spinescent,  terminal  leaflet  1-14  i^^-  lo^^g  •        •         8.  i?.  mymimm 

Leaves  imparipinnate  ;  panicle  terminal ;  fruit  hairy. 

Leaflets  dentate ;  petiole  marginate  .        .        .        .         4.  J?.  temiakkL 

Leaflets  entire  or  subserrate,  petiole  not  marginate   .        .         5,  R.  puinjabita. 

Leaves  imparipinnate  ;  panicles  numerous,  lateral,  ripe  fruit 
glabrous. 
Tomentose  ;  pericarp  splittin^j  when  ripe  .         .        .        6.  -R.  vermet/ou 

Glabrous  ;  pericarp  not  splitting  when  ripe      .        .        .         7.  JR.  siucedMta. 

1.  R.  OotinuB,  L.* — Syn.  IL  vdutina,  WalL  Vem.  Pdan,  &^an,  tiuntVi 
hmthraf  iurif/,  iittri,  Pb. ;  Tumja^  tungla,  tung,  chanidt,  ami  (from  «»» 
Mango),  N.W.P. 

Branchlets,  petioles,  and  under  side  of  leaves  covered  with  short  soft 
pubescence.  Leaves  elliptic  or  obovate,  entire,  obtuse,  on  long  petioks, 
often  longer  than  leaves,  lateral  nerves  10-15  pair,  parallel,  straight  beloVi 
arcuate  above.  Flowers  on  slender  pedicels,  in  a  lax  panicle,  ramifications 
and  pedicels  pilose,  bracts  subulate.  Fertile  flowers  few.  Drupe  com- 
pressed, semicordate  or  obliquely  obovate,  1- seeded,  about  J  in.  long, 
covered  with  short  white  liairs  while  young,  glabrous  and  rugose  with 
prominent  veins  when  ripe.  Pedicels  of  the  sterile  flowers  elongated 
after  flowering,  and  densely  covered  with  long  silky  hairs,  forming  a 
spreading  panicle  of  slender  feathery  branches. 

Eastern  slopes  of  Sulinian  range  and-N.W.  Himalaya  to  the  Sards  river, 
between  2300  and  60()0  ft.  Outside  India  in  South  Europe,  West  Asia,  Oaa- 
cosud.  A  shrub  or  small  tree,  to  20  ft.  high,  and  3  ft.  girth,  growing  Bonft- 
what  gregarious,  mostly  on  arid,  sunny  slopes,  often  forming  an  undenrood  in 
forests  of  Pinus  longifolia  with  JJerberis,  Andromeda,  and  other  shrubs.  Le«f" 
less  for  a  short  time,  the  young  reddish  leaves  come  out  in  ApriL  FL  Apr-- 
Sept. ;  ft*,  autumn.     The  South  European  shrub  is  hardy  in  England. 

Bark  of  trunk  and  larger  branches  dark  grey  or  brown,  with  white  dots,  «tt^ 
often  with  horizontal  yellowish  bands,  smooth,  hard,  peeling  off  in  flakes.    Th® 
leaves  and  flowers  when  bruised  emit  a  pleasant  balsamic  odour,  supposed  to 
resemble  the  smell  of  Mangoes,  hence  one  of  the  vem.  names.    Wood  yellowi8*4 
hard,  strong,  close-  and  even-grained,  often  beautifully  mottled,  used  for  inl^^ 
and  cabinet  work  in  South  Europe.     In  the  Himalaya  the  twigs  are  used  ^^ 
basket-work,  and  the  small  branches  as  tooth-sticks.    Bark  and  leaves  used  ^^ 
tanning. 

*  I  have  seen  a  good  deal  of  /?.  Colhvus  in  South  Europe,  and  of  B,  velutina  in  '^ 
Himalaya,  and  do  not  hesitate  to  unite  them,  though  the  former  is  glabroos. 
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1  R.  parviflora,  Boxb.  FL  Ind.  ii.  100. — Vem.  Tunga^iunglaydungla^ 
m  fung^  tumrOy  rannel,  N.W.P. 

An  anaimed  shrab.  Younger  branches^  petioles,  and  the  under  side  of 
leiTeB  clothed  with  dense  brown  tomontum.  Leaves  trifoliolate,  leaflets 
obbng-obovate,  the  lower  part  entire,  the  upper  part  irregularly  crenate. 
Lateral  leaflets  sessile,  smaller,  the  terminal  larger,  2-3  in.  long,  narrowed 
into  a  short  maiginato  petiole  ;  lateral  nerves  10-15  on  either  side  of  mid- 
n\  with  shorter  intermediate  ones.  Panicle  large,  compound,  terminal, 
bwer  branches  from  the  axils  of  leaver,  with  short,  erect,  corymbose 
bianchlets;  pedicels  shorter  than  flowers,  bracts  linear.  Kamifications 
of  panicle  and  bracts  with  long  white  silky  hairs.  Sepals  ovate,  the 
outer  hairy,  2  somewhat  narrower  than  the  rest.  Petals  oblong,  more 
than  twice  the  length  of  sepals  ;  disc  distinctly  5-lobcd,  lobes  opposite  to 
petals.    Drupes  ovoid,  \  in.  across,  glabrous,  brown,  shining. 

Common  N.W.  Himalaya,  between  2000  and  5000  ft,  from  the  Sutlcj  to  Nepal, 
on  the  Pachmarhi  hills,  Central  Provinces,  and  in  Ceylon.  Often  gregarious 
on  bare  arid  slopes.    Fl.  May-June  ;  fr.  July,  Au^. 

Bark  grey,  smoothish,  longitudinally  rugose.  Wood  yeUowifih,  close-grained, 
ttd  hara.  Mixed  with  salt,  the  fruit  is  used  like  Tamarind  (Benar  valley, 
Bbawar).  The  tantarik  of  the  Panjab  bazaars,  which  is  used  in  Hindu  medi- 
cine (generally  attributed  to  Putacia  Terebinthits  and  Lentiscus),  is  portly  at 
least  tiie  fruit  of  this  tree. 

3.  B.  mysorenBifl,  Heyne;  W.  Si  A.  Prodr.  172. 

A  small  shrub,  branches  stiff,  often  spinescent ;  branchlcts  with  short 
gn^  or  brown  tomentum.  Leaves  trifoHolate,  leaflets  obovate  or  cuneate, 
viUi  scattered  short  hairs  above,  and  with  soft  grey  or  brown  pubescence 
beneath,  deeply  dentate  or  lobed,  the  2  lateral  leaflets  sessile,  smaller,  the 
tenninal  1-1 1  in.  long,  sessile  or  narrowed  into  a  short  marginate  petiolule. 
IWdes  terminal,  compound,  pubescent,  the  lower  branches  from  the 
ttila  of  leaves,  with  short  racemose  branchlcts  ;  bracts  minute,  linear, 
pedicels  shorter  than  flowers.  Sepals  ovate,  2  smaller  than  the  rest. 
Petals  oblong,  more  than  twice  the  length  of  sepals.  Disc  indistinctly 
^bed.     Drupes  glabrous,  brown,  shining. 

Bastem  flank  of  Suliman  range  2500-5000  ft,  hills  west  of  Sindh  below  4000 
^  near  Delhi,  the  Dekkan,  and  South  India.    Fl.  Feb. ;  fr.  April. 

Gregarious  in  arid  hot  places ;  the  leaves  when  bruised  have  a  balsamic  smell ; 
^e  ww)d  is  used  for  fuel.     Possibly  not  distinct  from  R.  parvi flora,  Roxb. 

4.  B.  semialata,  Murray ;  D.C.  Prodr.  ii.  67. — Syn.  R,  javanica,  Linn. ; 
'^Buck^mela,  Koxb.  FL  Ind.  ii  99  ;  Wight  Ic.  t.  561.  Vem.  Tatri, 
^wa,  ieiar,  fUriy  chechar,  arkol,  arkhary  kakkri,  kakkeran,  phus-kakreitiy 
8«<fla,  Irdshy  iodnah,  huldshing,  kdslitn,  Pb. ;  DakkmUa,  daswUa,  N.W.P. ; 
'<ikkiamelaj  NepaL 

A  moderate -sized  tree.  Young  branches,  petioles,  and  inflorescence 
>lrered  with  short,  soft,  dark-grey  pubescence.  Leaves  imparipinnate, 
5^18  in.  long ;  upper  part  of  petiole  generally  marginate ;  leaflets  op- 
ooite,  4-6  pair)  sessile  (the  terminal  leaflet  on  a  marginate  petiolule). 


wiih  hu^  tiiangolar, 


zli'tri'Li  rr  z-z,'z^.'^'Mzr*  -i-Jil  riiuorei  iiiz?  i*:«:T-r.  aq-I  clothed  withdoiae, 
jrrT  :r  tiri-m  *;c-Tcr::zi  :*:Z:r;i^  ^iziil-r  :«=r--'TiiI.  Luge,  nearly  as  long 
ie  ii-r  iTTrr  lia-^s  ':c-l:l:1':s  ^zrz.u^Lz:z.  Fl:»-=r5  gnall,  pale  jellowiih 
ZTrKZ.  Im>r  ^/•.•:i5-i  :■•  .':■;-  vL  •rirlT  j  iz_  ^r<:«fi.  ^rreenish  yellow,  or 
iirk  r«*iiiai  ':r:-w-i.  mtlt;:.;  -¥-1-1  *l.rs  T-in-trsia-     Kernel  compiesBed, 

<''.  ■•^-—.r  -ji  :V.  -u--  rHziiilij-i  '•TCTressi  z;*«  *•  i=.i  *•'•)  ft.,  at  times  sttam- 
ir^  T  •*  n-  fr  z.  -Ji:  Iz  .-•  :;  -L?sizi.  5.u-.ji  iill*.  Beyoibi  India,  in  CluBi 
iZji  ^''i^iu:.  !*:«::•  ii  :>  .  I-.-at-tj  ^c  r^L  '••ii:?»r  :r-=T  £ill :  the  flowen  appear  it 
rirl-ii*  nn=^  '>:-¥^trz.  *-rz:-:  izji  i  ir:-^^.  li-ir  Arril-Jane  :  the  frnitiipcM 
Au.-'ViL     :-  ."t;:.-...  ±1=.  >:TC  T-:i^V-r.\  F.  ra  Jipriiic*.  If  1'. 

3.%-t  :"-  ILzc,  V-.:l  i  jl.:r:"Tr^:c  zttlx.  3-i  n.  *ir^a,  fcw  a?o«rn«iiiig  bnncbei 
f:r:r.ir^  iz.  tlI  i:j.L  "J-aII?  .CTir.:-i*  *Liz»r*.  :ificr>  ^talk-r^L  frequent  on  die 
LTiz.-L'r.-ss.  iz.  JiTsLz.  iZiL  iit  N.'W'.  HlziiliTi,  iz.  irticlc  of  tra^ie  in  Japtnani 
Czizik  W.ti  ^-T<=Tisz  Tzi::.  **:?fL  Ji-ri^  iz»L  z-*:  vjlzol.  Palp  of  liniticid, 
•riicn  iz  Sikiizi  iz-i  Xrral.  iZ-i  z=«ii  z>:ii>-izjllT. 


5.  B.  poojabensis.  J.  L  S:.?Trir;. — V-rr::.  Tlt-^n.  Mar^  arkhar, paHit 


Yv^inr  l:nz:zrs  izi  r»:::.l-:>  •■:tt:^  with  short  grey  pabeBoenotL 
Lr:avA3  :z:7Ar:r:r.r.i:r.  1--I.>  in.  I:3l^:  kadets  oppi]«ite«  5  or  6  ptiii 
nearir  5r<.^ilr,  :z-r  :crzi:r  vl  r*fu:l:ili:e,  «?vi:e -oblong,  from  a  rounded 
o>»lii|ae  bie-r,  i:iziiz-i:r-.  -rz:::**.  c-^rAgior.  illy  serrate  near  apex,  pabesoent 
beneath.  parti-zzLirfv  aI.z^  z-rrres.  <zor:  scanered  hairs  above;  10-15 
main  lateral  archaic  nerres  :z  eiiLer  side  of  midrib,  with  a  few  inte^ 
me«iia:e  shorter  nerr-h?.  Pizi.Ie  tenzinaL  wmpoot,  pyramidal,  less  thiB 
half  the  kn^h  of  le;if.  riziid!a::?ns  with  rusty  pubescence.  Dnipei 
on  short  pe«liceL3^  sub^I:l-.>se,  sizaIL  J  in.  diam.  Pericarp  crofltaceoiuii 
clothed  with  a  dense  purplish  tozientuci ;  kernel  compreaBedy  nneqinl- 
gided,  bp^Kler  thiz  I«-^nj.  jjrtv.  shinin-r. 

Rijaori,  B^isaahir  Serdlm>,  iiul  elscwher>?  in  the  X.W.  Himalaya,  between 
2.yj<J  and  'jo^ji »  ft.  Mii-stly  in  mixed  forests,  in  places  not  too  arid.  Fr.  An^ 
S<:pt  A  fair-sized  tn^,  :15  ft.  hi^'h  aii>l  4  ft.  cirtb,  with  a  broadish-oval  crowBi 
reAemblin;j  B.  snrcfdanfa  in  size,  ireneral  appearance,  and  its  corrosive  jui^** 
Nearly  allied  to  R.  tylvtJftriM^  Sicb.  Jc  Zucc,  of  Jajian. 

Another  R^ic-^nes,  with  t«;niiiual  flower-piuiicles  and  imparipinnate  leaves,  tf 
/i.  Cwuiriay  L.,  Boissier  Fl.  Orient.  iL  4,  of  Soath  Europe,  AJ^eria,  and  We**' 
em  Asia ;  found  in  Persia,  but  not  yet  discovered  in  X.W.  India.  The  leav««i 
dried  and  pounded,  form  an  important  article  of  trade  under  the  name  of  S^ 
mnchy  \xs»A  for  tanning  the  finer  kinds  of  leather.  Dye-stuff  (for  morocco  1^ 
thcr)  i«  nuule  of  the  bark.     The  fruit  is  acid,  and  is  eaten. 

r>.  B.  Ternidfera,  DC,  Prodr.  ii.  68.— Syn.  E.  remix,  Linn,  (partl/l 
IL  jufjUin/ll/oUa,  Wall,  (not  WiDd.)  Vern.  Kmnhal,  gadumbal,  rikha^^ 
rukhroj  arkftar,  ark/A,  harku,  lohfisa^  Pb. ;  Akoria,  kaunkiy  {gur)  hhalid^ 
X.W. P.  ;  BhaldiOf  ehost,  Xepal. 
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A  tree.  Young  branches,  petioles,  under  side  of  leaves,  and  inflorescence 
dolhed  with  dense,  soft,  rusty  or  greyish-brown  tomentum ;  leaves  ap- 
proximate near  ends  of  branches,  12-15  in.  long,  imparipinnate ;  leaflets 
opposite,  3-5  pair,  nearly  sessile,  the  terminal  long-petiolulate,  oblong  or 
eUiptic  from  unequal-sided  base,  acuminate,  entire,  ynth  20-25  arcuate 
mam  nerves  on  eitiier  side  of  midrib.  Panicles  much  shorter  than  leaves, 
lateral  from  the  axils  of  the  lower  or  of  fallen  leaves.  Flowers  nearly 
sessile,  petals  with  dark  veins.  Fruit  ovoid  or  globose,  J  in.  long,  in 
compact  pyramidal  panicles,  rusty  pilose  when  young,  nearly  glabrous 
whMi  ripe.  Outer  pericarp  dry,  chartaceous,  splitting  irregularly.  Kernel 
baid,  smooth,  in  a  mass  of  vegetable  wax. 

Common  in  places  between  2000  and  4000  ft,  ascending  to  7000  ft.,  Himalaya 
bom  the  Indus  to  Sikkim.  FL  May,  June  ;  fr.  Julv-Sept.  A  laige  handsome 
tree,  50  ft,  with  a  trunk  attaining  5-6  ft  girth.  Mostly  in  open  places,  not  in 
forertfl.  Bark  of  trunk  grey,  smooth,  shining.  Woo<l  reddish  brown,  with  in- 
distinct medullary  rays,  soft,  not  valued.  (On  the  Sutlej,  yellow  when  dry ;  used 
for  8aw-&ames  and  axe-handles.)  The  milky  juice  of  the  leaves  is  corrosive. 
It  blisters  the  skin  dreadfully.  In  Jaonsar  Bawar  it  is  rubbed  on  thread,  to 
strem^en  it. 

I  follow  Decandolle  and  Royle  (lU.  1 75)  in  uniting  the  Indian  tree  with 
the  Yamish-tree  of  Japan  (B.  Veirnix,  Linn. ;  ThunbergFl.  Japon,  121).  I  do 
»,  however,  with  great  reluctance,  for  I  feel  assured  that  tney  are  not  the 
ttme  species.  Wallich's  name,  B,  Juglandi/oliOj  had  unfortunately  been  anti- 
dpatea  hy  Willdenow  for  a  species  from  New  Granada.  I  have  therefore  no  alter- 
i  oative,  as  it  does  not  appear  to  me  expedient  to  found  a  new  name*  on  the  ma- 
terials at  present  available  to  me.  The  leaves  of  the  Japanese  specimens  are 
ktt  tomentose,  and  the  flowers  are  pedicellate,  in  lax  panicles,  longer  than 
liilf  the  length  of  leaf.  I  have  not  seen  specimens  from  Japan  m  fruit, 
hot  Gartner's  and  ICampfer's  description  seems  to  show  that  the  pericarp 
does  not  split  as  it  does  in  the  Indian  tree.  Nor  is  the  Himalayan  tree  known 
to  yield  any  varnish.  Gkutner  (Fruct.  i.  p.  205,  t  44)  describes  the  fruit 
of  the  Japanese  tree  as  "  drupa  exsucca,  turgide  lenticularis,  rotundo-rhom- 
Ixndea :  vertice  acuminate,  obfiquo,  excentrico.  Cortex  (the  pericarp)  crassus, 
fibroBo-foD^us,  superficie  Isevigatissima,  splendente,  spadiceo-lutea.'^  Kromp- 
fo  Amoenitates  exoticae  (1712),  p.  791,  describes  the  tree  under  the  Japanese 
liju&e  SitZ'd^u  and  UrtLs-no-kif  and  says,  ''  Fructus  facie  ac  uiagnitudine 
Qoeris,  membranula  tenui  micante  vestitus,  per  maturitatem  durissimus  et  ob- 
wlfiti  coloris." 

In  Japan  the  Varnish-tree  appears  to  be  cultivated  as  coppice- wood.  Kamp- 
fer  states  that  the  varnish  is  obtained  by  incisions  in  stems  three  years  old,  these 
uccnt  down  when  exhausted,  and  the  tree  shoots  up  again.  In  Kampfer's  time  the 
^"Bnish  obtained  from  this  tree  was  considered  superior  to  the  varnish  froin  China 
^Siam  (Melanorhoea  tuitatissinui  f),  and  was  often  mixed  with  the  inferior 
bods.   Candles  are  made  in  Japan  of  the  wax  roimd  the  fruit. 

7.  a.  gaccedanea,  L. ;  Roxb.  FL  Ind.  ii.  98  ;  Wight  Ic.  i  560.~Syn. 
A  oaminaUi^  DC.  Prodr.  ii.  268.  Vem.  Tatri,  arkol,  arkhar,  titar(i)^ 
WAar,  nkhul,  Pb. ;  Shaah,  Kunawar ;  Fasl^o-ki,  Japan.  (Kaempfer, 
Ajmol  exoticse,  p.  794.) 

Glahnms.  Leaves  approximate  at  the  ends  of  branches,  6-12  in.  long, 
nnparipinnate ;  petiole  round,  naked  ;  leaflets  opposite,  3-6  pair,  2-4  in. 
^^1  petiolulate  from  unequal  base,  oblong-lanceolate,  entire,  long-acumin- 
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ate  ;  lateral  nen'cs  10-15  on  either  side  of  midrib.  Panicles  nmneroiUi 
lateral,  mucli  shorter  than  leaves,  in  the  axils  of  the  lowest  leaves  or  below 
them  from  the  axils  of  the  bud-scales.  Flowers  smaU,  greenish  yeQow ; 
pedicels  nearly  as  long  as  flowers.  Drupes  on  lax  drooping  panidee,  ob- 
lique, compressed,  outline  rhomboid,  about  ^  in.  long,  glabronB,  Tugprn, 
yellow  or  light  brown ;  kernel  smooth,  whitish,  hard,  enclosed  hj  i 
fibrous  pericarp ;  vegetable  wax  mixed  with  the  fibres.     Seeds  laige,  oily. 

• 

In  many  parts  of  the  Himalaya  from  2000-8000  ft,  from  the  Jhekm  to 
Assam.  I^sually  in  mixed  forests.'  (Nachar  forest,  Bassahir.)  Easia  hills ;  aln 
in  China  and  Ja])an.  Deciduous.  Leaves  fall  in  October,  and  turn  red  befcn 
they  fall.  Fr.  Aug.,  Sept.  A  moderate-sized  tree,  30  ft.  high,  with  a  flluii 
trunk  3  ft.  girth.  The  milkv  juice  of  the  tree  causes  blisters  and  makes  Uad 
stains  on  ]iaper.  In  Japan  (ka;mpfer,  1.  c)  the  seed  (and  pericarp  ?)  is  cnuhe^ 
boiled,  mixed  with  tlie  fruit  of  another  tree  {Sind€my  Melia  Azedaradif)i  ■ 
and  pressed,  while  hot  The  result  is  a  beautiful  vegetable  wax  of  anow-wlute 
colour,  of  which  candles  are  made.  Eiimpfer  calls  uus  the  wHd  Vanush-tni^ 
and  states  that  it  yields  a  small  supply  of  varnish. 

2.  PISTACIA,  Linn.  ^ 

Trees  or  shrubs,  with  alternate,  pinnate,  or  trifoliolate  leaves  withovt  ! 
stipules,  and  small  unisexual  dioecious  flowers  without  petals  in  axiUiiJ 
racemes  or  panicles.  Male  flowers  with  a  3-5-eleft  calyx,  and  3-6  stounen^ 
on  a  small  disc  Female  flowers  supported  by  bracts.  Sepals  3-4.  Omj 
sessile,  1 -celled,  style  short,  3-fid ;  stigmas  3  capitate,  recurved ;  OTufe 
1,  suspended  from  a  basifixed  funicle.  Fruit  a  dry  drupe,  with  a  haid, 
bony  kernel.  Seed  with  a  membranous  testa,  a  curved  embryo  mi 
thick  plano-convex,  often  green  cotyledons,  filled  with  hi  oiL 

1.  P.  integerrima,  J.  L.  S.— Tab.  XXIL— Syn.  BJiua  iniegmima, 
WalL ;  E,  kakrasingee,  Koyle.  Often  erroneously  called  IL  acumina^^ 
Vem.  Shue,  saratrdn^  m<i8ua,  Afg.  j  Kakkar,  kangar,  kdkra^  kdhlct^kakSi 
kakjcramjche,  tungu,  gurgu,  Pb.,  N.W.P. 

A  tree,  nearly  glabrous.  Leaves  impari-  or  pan-pinnate,  6-9  in.  longi 
with  fine  pubescence  along  petioles  and  nerves  while  young ;  leaflets  op- 
posite or  nearly  so,  4-6  pair;  short-petiolulate,  lanceolate  from  oUiqne 
base,  entire,  long-acuminate,  with  10-18  arcuate  lateral  nerves,  joined  I7  : 
reticulate  veins.  Flowers  on  lateral  panicles,  the  leaves  below  on  th»  - 
previous  year's  wood.  Male  panicles  short,  compact,  pubescent  Stametf 
5,  6,  or  7  j  anthers  large,  oblong,  obtuse,  deep  red.  Sepals  much  shoH^ 
than  stamens.  Female  flowers  on  short  pedicels,  in  long  lax  panidfl^ 
Calyx  of  4  linear  sepals,  generally  supported  by  2  ovate  bracts,  shorter 
than  sepals.  Sepals  and  bracts  deciduous.  Style  3-fid  nearly  to  the  \i^ 
with  broad  recurved  stigmas.  Drupe  dry,  somewhat  broader  than  I0D& 
J  in.  broad,  rugose,  glabrous,  grey  when  ripe. 

Eastern  slopes  of  the  Suliman  range,  hills  of  Trans-Indus  territory,  and  W*^ 
the  Peshawar  valley,  between  1200  and  4000  ft.    Salt  range,  and  many  pM*^V 
the  Siwalik  tract  and  the  outer  Himalaya,  between  1500  and  6500  ft,  aso^^ 
ing  at  times  to  8000  ft  from  the  Indus  to  the  Sarda.    Of  ten  scattered  on  hot  b^ 
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dopes.  Cultivated  in  gardens  of  the  Panjab  plains.  The  dark-green 
I  £Edi  in  February,  the  young  foliage  appears  about  March,  together  with 
id  flower-panicles,  giving  the  tree  a  striking  appearance  for  some  time.  At 
5000  ft.  elevation  the  flowers  open  in  May,  ana  the  fruit  ripens  from  June- 


luidj  tree,  40  ft.  hich  or  more  ;  trunk  attaining  a  girth  of  8-9,  and  at  times 
ft.  TwicB  ash-coloured  or  reddish  brown,  longitudinally  ru^;06e,  with 
t  specks ;  bark  of  trunk  grey.  The  heartwood  of  mature  trees  is  the  1)est 
Qost  handsome  wood  of  the  North-West  Himalaya  for  carving,  furniture, 
11  kinds  of  ornamental  work.  Tt  is  hard,  close-  and  even-graine<L  brown, 
afolly  mottled  with  yellow  and  dark  veins,  and  takes  a  fine  polish.  The 
ood  is  liable  to  be  attacked  by  insects  ;  but  the  heartwood  is  durable,  highly 
i,  and  consequently  often  cut  recklessly.  In  Kangra,  under  native  rule,  it 
me  of  the  Padshahi  or  Royal  trees. 

le  tree  is  lopped  severely,  the  twigs  and  leaves  beine  a  favourite  food  of 
loes  and  camels.  Ghdl-uke  excrescences,  black,  hard,  rugose,  hollow,  ir- 
larly  crooked,  often  6-7  in.  long,  arc  formed  in  October  on  leaves  and  jieti- 
They  are  sold  under  the  name  of  Kakra-nngiy  and  are  used  in  native 
icine.  The  fruit  of  this  tree  is  probably  the  Sum&k  of  the  Panjab  bazaars, 
to  strengthen  digestion. 

wo  other  trees  of  the  same  genus  grow  in  Beluchistan  and  A^hanistan,  and 
I  a  resin  similar  to  mastich,  called  in  Sindh  Sahti  kundru,  Tney  also  yield 
I  of  various  shape  and  colour.  One  of  these,  P,  Khit^uk,  J.  R  Stocks ; 
i;«.xn  n^^^4.  ::  o  --ii^j  n..*_.._i.  r^t  —  .-^i.  or a,  Shfawna,  gewdun, 

nearly  allied  to  Pis- 
and  Western  Asia. 

A  yields  the  Chios  or  Cyprus  turpentine.  The  other  {Kamr),  with  win^;ea 
lies,  P.  cabulicaf  J.  K  Stocks,  Boissier  1.  c,  is  allied  to  P.  atlanttai^ 
1,  a  large  tree  60  ft  high,  of  North  Africa,  Mount  Atlas,  and  the  Canary 
ids,  which  furnishes  a  resin  similar  to  mastich.  The  true  mastich  of  Chios, 
*h.  is  used  all  over  the  Levant  for  fumigation,  and  which  is  chewed  to  whiten 
teeth,  and  to  make  the  breath  agreeable,  is  the  product  of  P,  LfntucuSf 
L,  an  evergreen  shrub,  with  paripinnate  leaves,  of  tne  Mediterranean  region, 
instachio-nuts,  which  are  imported  into  India  from  Afghanistan,  are  pro- 
»  by  Pittacia  vera,  Linn.,  a  small  tree  with  3-5  broad-ovate  leaflets,  of  Svna, 
opotamia,  Persia,  which  is  cultivated  in  Sicily,  and  other  parts  of  Southern 
ape. 

3.  ODINA,  Roxb. 

^rees  with  deciduous,  alternate,  imparipinnate  leaves  j  leaflets  opposite, 
ie.  Flowers  small,  unisexual,  fasciculate,  in  racemose  panicles.  Calyx 
deft^  persistent^  lobes  imbricate  in  bud.  Petals  as  many  as  calyx- 
si,  imbricate  in  bud.  Male  flowers  :  an  annular  crenate  disc,  bearing 
Dens  double  the  number  of  petals,  surrounding  a  4-clefb  rudiment  of 
ly;  anthers  versatile,  attached  above  the  base.  Female  flowers: 
rt  sterile  stamens  on  disc,  surrounding  the  ovary.  Ovary  ovoid,  1- 
Bd,  with  4  distinct,  short  thick  stylos,  and  a  solitary  pendulous  ovule, 
it  a  drupe,  with  a  hard  kernel  j  embryo  with  flat  flediy  cotyledons. 

.  0.  Wodier,  Roxb.  Fl.  Ind.  ii  293;  W.  &  A.  Prodr.  171 ;  Wight  Ic. 
4);  Bedd.  FL  Sylv.  t  123. — Vem.  Kidmilf  kembal,  kimlUy  kamldi, 
mla,  hatrinj  dUa,  dhauniika,  siddmha,  pichka,  Rdhray  Pb. ;  Jhinghan^ 
n,  findan^  kanni^  kardllu,  N. W.P. ;  Jkigna,  Jhingariy  Oudh  ;  Oanjaky 
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moiany  moyen^  moiaiy  hama,  damparay  C.P. ;  Moina^  Guzerat ;  Wodier 
and  Wude  in  Tamil  (hence  the  specific  name) ;  GIuzrH^marra,  Gonds,  Sat- 
pura  range.     Nabhay,  Burm. 

Young  branches,  leaves,  and  inflorescence  with  deciduous  stellate 
tomentum.  Leaves  few,  near  ends  of  branches,  12-18  in.  long,  more  or 
less  glabrous  when  old,  leaflets  3  or  4  pair,  short-petiolulate,  ovate,  the  ter- 
minal long-petiolulate.  Flowers  tetramerous,  on  short  pedicels  in  com- 
pact, few-flowered  cymose  fascicles,  the  female  flowers  in  simple,  the  nak 
flowers  in  compound  racemes.  Eacemes  numerous  at  the  end  of  branchoa^ 
or  on  short  lateral  branchlets,  male  and  female  on  different  branches 
(often  on  diflerent  trees).  Bracts  numerous,  broad-ovate,  ciliate.  Calyx- 
lobes  obtuse,  ciliate.  Petals  oblong,  more  than  twice  the  length  of  caljx, 
coriaceous,  spreading,  purplish  and  greenish-yellow.  Stamens  8,  in  nttle 
flowers  as  long  as  petals.  Drupe  on  short  pedicel,  obliquely  oblongi 
compressed,  ^-§  in.  long ;  epicarp  coriaceous,  glabrous,  red  when  ripft 
(Sometimes  black  ?) 

Commou  in  dry  forests  in  most  parts  of  India  and  Burma,  extending  no^ 
west  to  the  Indus,  and  ascending  to  4000  ft.  in  the  outer  Himalaya.  Leata 
from  January  or  February  to  June ;  the  flowers  appear  before  the  leaves  betwett 
February  and  April ;  the  fruit  ripens  from  June  onward,  and  often  lemaioi 
long  on  the  tree. 

A  large  tree,  40-50  ft.  high,  i^-ith  an  erect  trunk,  attaining  generally  6-6  ft  in 
girth  (12  ft.  Bamich  and  Gonda  forests,  Oudh).  Branches  not  numerous,  laig^ 
spreading.  A  handsome  tree  when  in  full  foliage,  an  eyesore  when  leaflefli> 
Bark  1  in.  thick,  ash-coloureil,  brown,  or  blackish,  smooth,  with  scalv  plates  ex- 
foliating, inner  substance  reddish,  mucilaginous.  Sapwood  whitish,  large,  ote 
nearly  naif  the  radius.  Heartwood  dull  red,  or  reddish  brown.  A  cub.  ft 
weighs  60-60  lb.,  P.  821.  Works  and  planes  smooth,  polishes  well,  and,  esre 
that  it  is  heavy,  might  be  valuable  for  cabinet-work.  Used  for  spear-shafl^i 
scabbards,  spokes  of  wheels,  and  (in  Burma)  for  oil-presses  and  rice-poimdeis. 

A  yellowish-white  gum  exudes  in  sprinff,  which  is  largely  collected,  and  lud 
in  cloth-printing  by  weavers,  and  in  medicine.  The  tree  is  often  lopped  and 
pollarded,  the  leaves  and  branches  being  a  favourite  fodder  of  cattle.  Elephante 
are  very  fond  of  the  young  shoots. 

4.  SEMECABFUS,  Linn,  fll 

Trees  with  alternate,  petiolate,  simple,  coriaceous  leaves,  and  small 
polygamous  flowers  in  lateral  or  terminal  panicles.  Calyx  6-cleflj  the 
segments  deciduous.  Petals  5,  imbricate.  A  broad  annulfiir  disc  betweoi 
stamens  and  ovary.  Stamens  5,  small  and  sterile  in  the  female  flowos* 
Ovary  1,  1 -celled,  with  3  styles;  ovule  solitary,  pendulous.  Fruit  an 
oblong,  more  or  less  oblique  drupe,  with  a  thick  pericarp,  its  cells  fiflfi^ 
with  an  acrid  resinous  juice,  surrounded  at  the  base  by  a  fleshy  cupula^ 
or  turbinate  hypocarp,  formed  of  the  thickened  receptacle  and  base  (i 
calyx. 

1.  8.  Anacardium,  L. ;  Roxb.  Cor.  PL  t.  12  ;  FL  Ind.  ii.  83  ;  W.  &  *. 
Prodr.  168 ;  Wight  Ic.  t  568  ;  Bedd.  Fl.  Sylv.  t.  166.— 2%tf  AfeifiW 
Nut  tree. — Sans.  Arushkara,  blialldiaka,    Vem.  Bhildwa,  bhcUiaUy  P^* 
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N.W.P. ;  BTidlay  Oudh ;  Kokay  bhallia,  C.P. ;  Kohoka-marrah,  Gonds, 
Sitpora  Range. 

Young  branches,  inflorescence,  petioles,  and  under  side  of  leaves  clothed 
with  a  short,  somewhat  harsh,  tomentum  of  simple  hairs.  Leaves  approxi- 
mate near  extremities  of  branches,  oblong-obovate,  9-18  ia  long,  rounded 
tt  the  top,  with  rounded  or  cordate  base,  on  a  short,  thick,  half-round 
petiole.  Flowers  nearly  sessile,  fasciculate,  the  fascicles  arranged  in  erect 
compound  terminal  panicles.  Bracts  lanceolate,  the  lower  branches  of 
Miiicle  in  the  axils  of  leaves.  Petals  oblong,  3-4  times  the  length  of 
adyx,  spreading,  glabrous,  greenish  yellow.  Filaments  subulate  from  a 
(omewhat  dilated  base.  Drupe  obliquely  oval  or  oblong,  about  1  in. 
long,  smooth,  shining,  purplish  black  when  ripe,  hypocarp  orange. 

Locally  abundant  in  most  parts  of  India,  its  north-western  limit  somewhat 
ieyond  the  Sutlej  river ;  ascends  in  the  outer  Himalaya  to  3500  ft.  Decidu- 
Mif,old  leaves  shed  in  February,  new  foliage  issues  in  May.  The  flowers  appear 
It  Tarions  times,  generally  soon  after  the  leaves  ;  the  fruit  ripens  from  Novem- 
ber to  February.  A  moderate-sized  tree,  attaining  30  ft.  (but  often  smaller), 
with  an  erect  trunk  4  ft.  cirth.  Bark  1  in.  thick,  dusky  grey,  blackish,  with 
irwgidarly  quadrangular  plates,  separated  by  narrow  lon^tudinal  and  shallow 
inegalar  cross  furrows  or  wrinkles,  in  old  trees  rough  with  exfoliating  scales. 
Inner  surface  of  bark  red,  exuding  a  juice  which  blackens  on  exposure.  Wood 
tth-coloured,  reddish  white,  or  brown,  even-  but  open-grained,  weight  42  lb. 
per  cub.  ft.  Sap-  and  heart- wood  not  distinct.  The  woml  is  full  of  an  acrid 
juice,  which  causes  swelling  and  irritation  ;  timber-cutters  object  to  felling  it 
nnleas  it  has  been  ringe<l  for  some  time,  (iacks  in  seasoning,  is  not  durable, 
•nd  is  not  much  used.   Bark  adstringent,  used  in  dyeing. 

A  brown,  nearly  insipid  gum  exudes  from  the  stem.  The  leaves  serve 
» plates.  The  ripe  fruit  is  collected  :  the  hypocarp  is  eaten ;  fresh,  it  is 
•end  and  adstringent — roasted,  it  is  said  to  taste  somewhat  like  roasted  apples, 
ttd  when  dry  somewhat  like  dates.  The  pericarp  is  full  of  acrid  juice,  wliicli 
isnaed  in  native  medicine.  A  black  varnish  is  prepared  from  it,  and  mixed 
wift  lime-water  it  is  used  for  marking  cotton.  The  oil  of  the  seeds,  mixed 
with  the  milk  of  Euphorbia^  is  made  into  birdlime  by  the  wild  tribes  of  the 
Sotpura  range  in  the  Central  Provinces. 

5.  MANQIPEBA,  Linn. 

Trees  with  alternate,  petiolato,  simple,  entire,  coriaceous  leaves.  Flowers 
polygamous,  in  terminal  panicles.  Calyx  4-5-parted,  imbricate,  deciduous. 
Pebdg  equal  number,  imbricate  with  prominent  thick  longitudinal  nerves. 
SUmens  4-5,  inserted  on  a  more  or  less  prominent  disc ;  1  stamen  only 
pofect,  much  larger  than  the  others.  Ovary  sessile,  1 -celled,  oblicjue, 
^th  a  lateral  simple  style  and  1  ovule,  attached  to  the  side  of  the  cell 
above  its  base.  Fruit  a  large  fleshy  drupe,  with  a  fibrous  kernel,  1 -seeded. 
Testa  thin,  chartaceous,  no  dbumen;  cotyledons  fleshy,  plano-convex,  often 
'uiWiual  and  lobed  ;  radicle  inferior. 

1.  M.  indica,  L.  ;  Roxb.  Fl.  Ind.  i.  641  ;  W.  «fe  A.  Prodr.  169 ;  Bcdd. 
^Sylv.  t.162.  ThQ  Mango-tree.  Sans.  i4mra,  ;  Malay,  i/a/i/^a. — Vern. 
^Wi  amhi^  dmri.  Local  name,  Marka-inarrah,  Gonds  of  Satpura  range. 
Thuyethen,  Burm. 

A  Urge  evergreen  tree,  glabrous;  leaves  generally  6-12  in.  long,  dark 
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green,  coriaceous,  approximate  near  the  extremities  of  branches,  oblong- 
lanceolate,  entire,  the  margins  often  waved ;  petioles  swollen  at  base; 
numerous  arcuate  lateral  nerves,  with  shorter  intermediate  nerves.  PanideB 
large,  erect,  a  little  downy,  with  horizontal  branches,  and  oval  somewhat 
concave  bracts.  Flowers  pale  yellow,  strongly  scented,  male  and  biaexoal 
flowers  on  the  same  panicle.  Sepals  5,  oblong,  concave.  Petals  ovate^ 
twice  the  length  of  sepals,  with  dark  yellow  or  orange  lines  near  the  base. 
Disc  fleshy,  5-lobed,  surrounding  the  ovary,  and  connate  with  its  base; 
the  stamens  inserted  between  it  and  the  ovary.  Filament  1,  subulate^ 
bearing  an  oval  purple  anther ;  sterile  stamens  2-4,  minute.  Ovaiy  ob- 
liquely ovoid,  with  a  lateral  incurved  style.  The  fruit  varies  in  length 
from  2-6  in.,  is  compressed,  generally  yellow  when  ripe,  with  a  more  or  kn 
flattened  flbrous  kernel,  the  radicle  generally  bent  upwards. 

The  Mango-tree,  or  i^-ild  forms  which  are  closely  allied  to  the  cultivated 
kinds,  is  indigenous  in  Burma,  alongtbe  Ghats  of  the  western  coast  (extending 
northwards  to  Khandeish),  in  tlie  Kasia  hills,  Sikkim,  and  in  ravines  of  tbe 
higher  hills  of  the  Satpura  ninge.  It  is  also  believed  to  be  wild  in  the  mb- 
Himalayan  tract,  in  deep  gorges  of  the  Baraitch  and  Gonda  hills  in  Oudh,  and 
of  the  outer  hills  in  Kaniaon  and  Oarhvi'al.  Roxburgh,  L  c*  644,  describes  tiie 
wild  Mango  of  Silhet  as  Af.  sylraticay  with  linear  petals  many  times  loDser 
than  calyx,  and  a  short,  turbinate,  slightly  grooved  disc  The  Mango  is  coUi- 
vated  throughout  India,  but  west  of  the  Kavi  it  almost  disappears,  except  at  i 
few  places  in  Mozalfargarh,  and  about  Sealkot  At  Peshawar  there  are  onlj 
a  few  small  trees  with  indifferent  fruit,  and  it  is  very  scarce  further  down  ia 
the  Trans-Indus  territory.  In  Upper  Sindh  (near  Sukkhur),  the  Mango  is  growa 
in  ^[ardens  and  produces  good  fruit,  but  requires  to  be  protected  against  £rost 
while  young.  In  the  outer  N.W.  Himalaya  it  is  cultivated  as  high  as  3500  ft 
In  India,  the  Malayan  Peninsula,  and  the  Indian  Archipdago,  the  Mango-tree 
has  been  cultivated  from  time  immemorial.  It  is  also  cultivated  in  other  tropi- 
cal countries,  particularly  in  Brazil  and  the  West  Indies,  but  its  introductioa 
into  America  is  of  comparatively  recent  date  (1782  to  Jamaica).  The  yonog 
foliage  is  purplish  green,  and  comes  out  between  Feb.  and  June.  FL  betweca 
Feb.  and  April,  according  to  latitude,  elevation,  and  locality  ;  the  fruit  ripeitf 
between  May  and  July. 

Attains  60-70  ft.  in  North  India  ;  trunk  straight,  to  15  ft.  girth,  with  a  broad 
massive  crown,  gi^nug  dense  shade.  Bark  §-1  in.  thick,  dark  grey,  brown  or 
blackish,  rough  with  numerous  small  fissures  and  exfoliating  scales.  Wooddnll 
grey  or  dirty  white,  with  darker  streaks  or  patches,  soft,  open-grained,  readi^ 
eaten  by  insects.  The  cub.  ft  weighs  38-44  lb.,  P.  between  463  and  678.  Is 
old  trees  small  distinct  heartwood  of  dark  brown  colour  (R.  Thompson).  Ueed 
for  planking,  doors,  and  window-frames.  Canoes  and  Massula  boats  are  made 
of  it  Bark  and  leaves  are  used  medicinally  ;  a  gum  issues  from  wounds  in  tbe 
bark,  and  Lakh  is  produced  on  the  tree  (in  Sindh,  in  dry  years). 

Mainly  cultivatcKi  on  account  of  its  fruit  In  North  and  Central  India  tbe 
fruit  of  ungrafted  trees  is  generally  stringy,  with  a  strong  turpentine  flavoar. 
It  nevertheless  forms  an  important  article  of  food  for  large  classes  of  the  popQ" 
lation.  The  fruit  of  good  grafts  is  excellent,  soft.  Juicy  and  with  a  dehdoas 
aromatic  flavour.  In  Burma  the  Mango  is  not  generally  j^^ted  ;  seeds  of  a  good 
kind,  as  a  rule,  produce  good  fruit  of  a  similar  description.  Tills  is  a  leniA' 
able  fact,  but  it  does  not  stand  quite  alone,  for  in  other  parts  of  India  also  it  bss 
been  noticed  that  the  seed  of  good  kindis  produces  tne  same  variety  witboot 
grafting  (Firmiuger  Qardening,  2d  ed.  p.  235).     It  is  an  interesting  questioDf 
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wbether  in  certain  districtBy  or  nnder  certain  circumstancea  only,  grafting  is 
neceasaiy  to  produce  a  good  variety  of  the  Mango. 

In  Jamaica,  starch  is  made  of  unripe  Mangoes  ;  the  kernels  are  eaten  in  India 
dming  times  of  scarcity.  Roxburgn  states  that  they  are  first  boilcMl  in  the 
itttm  of  water. 

6.  BUCHANANIA,  Roxb. 

Trees  with  alternate,  petiolate,  simple,  entire,  coriaceouB  leaves.  Flowers 
nuU,  bisexual,  in  terminal  and  axillary  panicles.  Calyx  small,  3-5- 
ckft,  persistent.  Petals  5,  oblong,  imbricate  in  bud.  An  annular  disc, 
between  ovaries  and  stamens,  more  or  less  crenate  or  lobed.  Stamens 
10,  inserted  outside  the  disc  at  its  base  ;  anthers  basifixed.  Carpels  5, 
distinct,  1  fertile,  1 -celled,  ovule  1,  attached  to  a  funiclo  proceeding  from 
the  base  of  the  ovary ;  the  others  rudimentary,  subulate.  Fruit  a  drupe 
with  compressed  crustaceous  or  bony  putamen,  splitting  into  2  valves  at 
the  time  of  germination. 

1.  B.  latifolia,  Roxb.  FL  Ind.  iL  385 ;  Cor.  PI.  282 ;  W.  et  A  Prodr. 
169;  Bedd.  FL  Sylv.  t.  165. — Sans.  Piydla,  chdra,  Vem.  Chirauliy 
Fix;  Pialj  muna^  kathhUdwa^  Garliwal,  Kamaon ;  Pidr^  jfeirah,  Oudh ; 
Guar  aekdr,  C.P.  ;  Sdrdka-marrahf  Gonds,  Satpura  range.  The  kernel 
of  the  fruit  is  called  chironji,     LumlH)benf  I3urm. 

Toung  branches,  inflorescence,  under  side  of  leaves,  petioles,  and  midrib 
clothed  with  long  silky  hairs.  Leaves  generally  6-10  in.  long,  oblong, 
obtose,  with  15-20  prominent  and  branched  lateral  nerves  on  either  side  of 
midrib,  and  shorter  intermediate  ones.  Stipules  none.  Panicles  terminal 
tod  finom  the  axUs  of  the  upper  leaves,  pyramidal  Bracts  small,  cadu- 
cous. Flowers  whitish  green,  sessile.  Carpels  hairy.  Drupe  black  when 
ripe,  ^  in.  long,  putamen  hard,  bony. 

A  conunon  tree  of  the  dry  forests  throughout  India  and  Burma,  ascending 
ondy  to  4000  ft.  in  South  India,  and  to  30()0  ft.  in  the  outer  Himalayan  ranges. 
The  Sutlej  is  its  north-western  limit  in  North  India.  Common  in  Sal  forests, 
hat  extends  far  beyond  the  limits  of  Sal  in  the  south.  Nearly  leafless  for  a 
short  time  during  the  hot  season  ;  the  new  leaves  issue  about  May,  and  the  full- 
RTOwn  foliage  is  dark  green.  Fl.  Jan.-March ;  the  fruit  ripens  in  April  and 
Hay,  and  is  generally  on  the  tree  by  the  middle  of  June.  A  Loranthus  is  corn- 
Bum  on  the  tree. 

A  moderate-sized  tree,  40-50  ft.  hi{<h,  with  a  straight  trunk,  not  exceeding 
4  fl  in  girth  in  North  and  Central  India  ;  bark  1  in.  thick,  dark  grey  or  black- 
iah,  rough,  tuberded  and  tesselated,  small  quadrangular  plates  divided  by  deep 
*ttK)w  furrows.  Sap-  and  heart- wood  not  distinct  Wood  brown  when  fresh- 
•  cvt,  when  seasoned  gre^h  brown,  red  or  pink,  with  white  streaks,  compact, 
^▼en-grained,  soft  and  light,  weijjht  36-47  lb.  per  cub.  ft.,  seasons  well,  is  easily 
^^M,  liable  to  be  eaten  by  white  ants  and  beetles,  otherwise  fairly  durable  if 
^pt  dry.  Used  for  boxes,  bedsteads,  bullock-yokes,  doors,  window-frames, 
^lo,  and  the  like.    Is  apt  to  stain  clothes  unless  polished. 

"nie  hark  is  used  for  teaming ;  a  pellucid  gum  exudes  from  wounds  in  the 
*^ ;  the  leaves  are  often  used  as  a  substitute  for  plates.  The  fruit  has  a 
Pl^ttant,  sweetish,  subacid  flavour,  is  an  important  article  of  food  of  the  hill 
bribes  in  the  Central  Provinces  (Gonds  and  Bygahs).  They  collect  the  seed  and 
Attract  the  kernel,  which  they  barter  for  grain,  salt,  and  cloth.    The  kernel 


128  XXIX.   ANACARDIACEiE.  [Budumam. 

tastes  somewhat  like  pistachio-nuts ;  it  is  an  important  article  of  trade,  being 
used  largely  in  native  sweetmeats.    Oil  is  extnicted  from  it. 

7.  SPONDIAS,  Linn. 

Trees,  with  alternate,  imparipinnate  leaves,  without  stipules,  and 
small  flowers  in  terminal,  spreading  panicles.  Calyx  small,  4-54obei 
Petals  as  many,  valvate  or  imbricate  in  bud.  Stamens  twice  the  num- 
ber of  petals,  inserted  under  the  plicate  or  crenato  disc ;  anthers  yem- 
tile.  Carpels  4-5,  at  first  distinct,  afterwards  coalescing ;  styles  as  mmy 
as  carpels  ;  ovules  solitary,  pendulous.  Fruit  a  fleshy  drupe,  with  a  bony, 
2-5-celled,  2-5-seeded  kernel.  Embryo  straight,  with  plauo-convex  coty* 
ledons. 

1.  S.  Mangifera,  Pers. ;  Ptoxb.  Fl.  Ind.  ii.  451  ;  W.  &  A.  Prodr.  173; 
Wight  III  t.  76  ;  Bedd.  Fl.  Sylv.  t.  IQd.—IIog-plujn,  Sans.  Amratak, 
hapitana,  Vern.  Amra,  amarUf  amhdra,  amur^  hdhamby  amhodkk 
(Kwai/heyi,  Burm.) 

Glabrous.  Leaves  near  extremities  of  branches,  1 2-20  in.  long ;  leaflets 
opposite,  about  5  pair,  short-petiolulate,  elliptic-oblong,  acuminate,  with 
10-30  parallel,  nearly  straight,  lateral  nerv^es  on  either  side  of  midrib, 
joined  at  the  ends  by  a  prominent  nerve  running  parallel  with  the  edge 
and  close  under  it,  and  reticulate  veins  between.  Flowers  white,  neaiiy 
sessile,  bisexual,  pentamerous,  fasciculate,  on  large,  erect,  diffuse,  and  tiiin 
panicles.  Petals  5,  oblong,  spreading.  Disc  fleshy,  notched.  Filamenti 
subulate,  shorter  than  petals.  Drupe  ovoid,  smooth,  fleshy,  yellow  when 
ripe,  about  1^  in.  long;  kernel  woody,  tough,  fibrous  outside,  androo^ 
with  irregular  furrows  and  cavities.  Seeds  1-3.  The  flowers  of  this  q>. 
seem  always  to  be  bisexual,  but  a  few  only  set  fruit. 

Common,  but  not  everywhere,  in  dry  forests  of  many  parts  of  India  and 
Burma.  Its  north- western  limit  seems  to  be  the  Salt  range  in  the  Puijalv 
Scarce  in  the  Central  Provinces.  One  of  the  first  trees  to  shed  its  leaftt 
(Nov.),  and  the  last  to  renew  them,  often  not  until  the  rains  have  set  i& 
The  mature  folia^^  is  bright  green,  with  a  peculiar  smell  when  bmised. 
Fl.  in  April ;  the  fruit  ripens  in  the  ensuing  cold  season. 

In  North  India  a  small  tree,  25  ft.  high,  4  ft.  girth ;  in  South  India  9ai 
Burma  a  large  tree.  Bark  thick,  wliitish-  or  bro>Mii8h-OTey,  xmdulated  with 
short  longitudinal,  generally  shallow  >\Tiukles.  Wood  son,  coarse-grained,  oK' 
less.  A  mild  tasteless  gum  exudes  from  wounds  made  in  the  bark  in  8priq| 
The  ripe  fruit  has  an  astringent,  acid,  and  turpentine  taste,  but  is  eaten,  iw 
is  pickled.  Deer  eat  it  greedily,  and  heaps  of  the  hanl  kernels  are  found  ereiy- 
where  in  the  forests  where  this  tree  grows. 

Coriaria  fiepaleusiSf  AValL  PI.  As.  rar.  t.  289.  Vern.  Maauri  (at  MuswoO) 
whence  the  name^  makola  (Kamaon)  is  a  shrub,  belonging  to  the  small  Older 
of  Coi'iarieo'j  witli  quadrangular  branchlets,  opposite,  ovate,  3-7-nerYed  kftve^ 
racemose  pentamerous  flowers,  10  stamens,  and  5  distinct,  1-seeded  eaipdi) 
attached  to  a  conical  torus,  the  petals  enlarged  after  flowering,  with  a  VDUf 
keel  inside,  which  is  inserted  in  the  interstices  between  the  carpels.  It  n 
found  in  the  Himalaya,  K'tween  2500  and  7500  ft.  elevation,  from  near  the 
Indus  to  Bhutm.    The  branches  are  browsed  by  sheep.    The  fruit  is  eaten,  hoX 
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ii  Slid  to  eaiue  tliint  or  colic.  Nearly  allied  to  it  ia  C.  myrH/olia,  Linn.,  a 
ihiab  of  South  Europe  and  North  Africa,  the  leaves  of  which  are  used  for  tan- 
UBg  and  dyeing  leatner,  and  the  fruit  of  which  is  poiaonouB. 

Obdbb  XXX.  MOSINOEJE. 

Soft-wooded  trees,  with  alternate,  impari-  bi-  or  tri-pinnate  leaves ;  the 
poms  and  leaflets  opposite ;  leaflets  entire,  caduoous.  In  the  place  of  stip- 
jktf  glanda  at  the  base  of  petioles  and  pinna.  Flowers  large,  bisexuiJ, 
iingdar,  white  or  red,  in  axillary  panicles.  Calyx  cupnshaped,  with  5  de- 
odooQB,  somewhat  unequal,  petaloid  segments.  Petals  similar  to  calyx 
lOgments,  unequal,  the  upper  one  ascending.  Disc  lining  inside  of  calyx, 
iith  a  short  free  margin.  Stamens  inserted  on  the  edge  of  disc,  5  perfect 
itemens  opposite  to  petals,  and  alternating  with  5  (sometimes  7)  filaments 
lifthout  anthers ;  anthem  attached  on  the  back,  oblong,  1 -colled.  Ovary 
itipitate,  lanceolate,  1-celled,  with  3  parietal  placentse,  and  a  simple  slcn- 
dff  style;  ovules  numerous.  Capsule  pod-shaped,  rostrato,  3-6-angled, 
toralose,  1 -celled,  S-valved,  with  numerous  seeds,  embedded  in  the  fungous 
tnktance  of  the  valves.  Seeds  with  a  straight  embryo  without  albumen. 
-"Gen.  PL  I  429 ;  Royle  HL  180 ;  Wight  111.  L  186. 

1.  IflbOBINQA,  Juss. 
(Only  genus,  the  characters  those  of  the  order.) 

1.  IL  pterygoflpemuK  Gartn. ;  W.  &  A.  Prodr.  178;  Wight  TIL  t. 
77;Bedd.  FL  Sylv.  t  80.  — Syn.  Hyperanthera  Moringa,  Roxb.  n. 
Ini  ii  368.  Haneradishriree.  Sans.  Sobhanjana,  Yem.  Soanjna^ 
fnjna^  tenfna^  m^/imi,  shqfruiy  North  India ;  Swaiyera^  Sindh ;  Saihan^ 
^^aHf  mungOf  mtUaka,  C.P. 

Young  branches,  inflorescence,  petioles,  and  young  leaves  clothed  with 
^^  S^y,  yelvety  pubescence.  Leaves  near  the  extremities  of  branches, 
gBMndly  tiipinnate,  1-2  ft  long,  on  long  sheathing  petioles ;  pinnsB  op- 
poote,  4-6  pair,  the  lower  3-4  pair  bipinnate ;  pinnulse  opposite,  6-9  pair, 
tte  four  lower  pairs  generally  with  3-7  leaflets,  the  rest  consisting  of  single 
billets ;  leaflets  on  short  slender  petiolules,  ovate  or  obovate,  entire,  pale 
^Moetth,  lateral  nerves  indistinct  Petioles  of  pinnae  and  pinnulsB  articu- 
hle^  with  a  linear  haiiy  gland  between  each  pair  of  pinnse,  pinnule,  and 
wets.  Flowers  strongly  honey-scented,  in  numerous  lateral  panicles  at 
tile  ends  of  branches ;  bracts  linear,  shorter  than  pedicels.  Petals  linear- 
iptftulate^  white,  with  yellow  dots  at  the  base.  Ovary  and  base  of  fila- 
VQBQts  havry.  Pods  pendulous,  9-18  in.  long,  with  9  rounded  longitudinal 
'ibe;  seed  trigonous,  winged  at  the  angles. 

Ooomionly  cultivated  throughout  India  and  Burma,  in  the  N. W.  Himalaya  to 
^  ft,  mtroduced  in  other  tropical  and  subtropical  countries  (Jamaica  1/84). 
WDd  in  the  lower  HimiJaya  and  Siwalik  tract  from  the  Chenab  to  the  Sar- 
^  also  in  the  Oudh  forests.  Most  of  the  old  leaves  shed  in  Dec  and  Jan. ; 
tk  fresh  foliage  appears  in  March  and  April ;  the  flowers  issue  between  Jan. 
md  April,  generally  before  the  leaves  are  out ;  the  pods  ripen  from  April  on- 
Wudf  and,  unless  pulled  off",  remain  long  on  the  tree. 

I 
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A  small  tree,  to  20  ft.  high,  with  a  straight  trunk  4-5  ft.  girth,  and  a  few 
lai^e  divergent  branches.  Bark  grey,  soft,  corky,  and  deeply  ctacked.  Wood 
coarse-grained,  spongy,  soft  and  perishable.  The  tree  is  mainly  cultiTated  m 
account  of  its  miit,  which  is  eaten  as  a  vegetable,  and  preserved  as  nkkki 
Leaves  and  flowers  are  likewise  eaten.  Twigs  and  leaves  are  lopped  for  fodda 
Incisions  arc  made  in  the  trunk,  from  whidi  exudes  a  reddisn  gun,  used  a 
native  medicine.  The  root  has  a  strong  pungent  flavour,  much  resemllqg 
horseradish  ;  locally  applied,  it  acts  as  a  vesicant  (Pharm.  Ind.  61).  From  tb 
seeds  of  another  species  with  un winged  seeds,  M.  aptera,  Ossrtn.,  of  Abk^t 
valuable  oil  (the  Ben-oil  of  watchmakers  and  jewellers)  is  obtained  ;  but^  sofii 
as  known,  no  oil  is  extracted  from  the  seeds  of  this  species  in  India. 

A  second  species,  nearly  allied  to  this,  M.  eoncanmns,  Nimmo,  groira  lild 
on  the  dry  hills  of  Raiputana  {Sainffii^j  near  Kishengurh  and  Bednore ;  ib 
un  the  hills  of  Sindh  (Mhua)  and  the  Konkan.  It  has  yellow  flowers,  aDdli 
pinnate  leaves,  pinnee  4-6  pair,  simply  pinnate,  except  sometimes  the  lovat) 
which  are  bipiuuate,  with  broadly  ovate  leaflets,  1  in.  long,  on  petioles  \  vl 
long,  with  4-6  pairs  of  rather  prominent  lateral  nerves.  In  Rajputana  I  fomd 
it  in  leaf  and  flower  in  Dec.  1869  ;  in  the  Konkan  it  is  said  to  flower  in  Kof. 
The  unripe  fruit  is  eaten.    Bark  thick,  soft,  corky.    Wood  soft  and  light 

Order  XXXI.   LEOUMINOS^ 

Herbs,  shrubs,  or  trees,  extremely  variable  in  appearance.  Leaves  gen- 
erally alternate,  compound,  and  stipulate  ;  inflorescence  mostly  indefimt^ 
Flowers  bractoate ;  calyx  of  5  sepals,  free  or  oftener  connate ;  petals  5  or 
fewer,  equal  or  unequal.  Stamens  10  or  numerous^  rarely  hypogynotti 
more  commonly  inserted  with  petals  on  the  base  or  inside  of  Uie  caljx- 
tube  ;  anthers  2-cclled,  cells  parallel,  generally  opening  longitudinally* 
Pistil  monocarpellary,  rarely  2-  or  5-carpellary ;  ovules  numerous,  raiely 
1  or  2,  attached  in  1  or  2  series  to  the  inner  suture.  Fruit  a  pod  (legnne)i 
generally  dry,  indehiscent,  or  separating  into  2  valves,  along  one  or  boft 
sutures.  Seeds  exalbuminous,  or  (in  some  CcBsalpiniece)  albuminous;  tssU 
coriaceous,  sometimes  homy,  rarely  thinly  membranous ;  embryo  stiai^ 
or  the  radicle  bent  upon  the  cotyledons,  which  are  generally  Isurge,  fl6diy> 
or  foliaceous.— Gen.  PL  i.  434 ;  Royle  IlL  180  ;  Wight  111.  i  187. 

This  large  order  comprises  upwards  of  6500  species,  distributed  neaiij 
over  the  entire  globe.  It  is  divided  into  three  well-defined  sub-ordeif- 
PapUionacecB,  CdesalpiniecBj  and  Miniosece, 

Calyx  gamosepalous ;  corolla  papilionacoous ;  petals  free, 
unequal,  imbricate,  the  posterior  petal  outside  ;  stamens 
generally  diadelphous 1.  PAPiLlOKiO^ 

Calyx  parted  nearly  to  the  base  ;  petals  free,  mostly  unequal, 
imbricate,  the  posterior  petal  inside  ;  stamens  free       .  2.  CcsalfiVIS^ 

Calyx  gamosepalous ;  petai8  more  or  less  connate,  equal,  val- 
vate  ;  stamens  free  or  monadelphoos 3.  Mimossa 

First  Suborder,  PAPILIONAOEJE. 

Mostly  herbs,  rarely  shrubs  or  trees.  Leaves  alternate,  pinnate,  or 
digitate,  rarely  simple;  stipules  usually  present  3  leaflets  often  stipelW^J 
flowers  bisexual,  irregular.    Calyx  gamosepalous,  often  24ipped,  the  ttpp** 
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I9  eonaistmg  of  2,  the  lower  (anterior)  of  3  sepals.  Petals  5,  clawed,  un- 
iqud,  imbricate  in  bud,  the  posterior  and  outside  petal  (standard)  broad  ; 
often  reflexedy  the  2  anterior  and  inside  petals  (keel)  often  connate,  the 
I  ktenl  and  intermediate  petals  (wings)  enclosing  the  kecL  (The  stan- 
bid  18  often  called  the  upper  petal,  being  commonly  placed  upwards  with 
r^gud  to  the  axis  of  the  inflorescence,  but  as  regards  insertion  it  is  the 
bwest  of  the  5  petals.)  Stamens  generally  10,  inserted  with  the  petals 
mr  the  base  or  on  the  inside  of  the  calyx-tube ;  filaments  firoe,  or  con- 
Mke  into  a  tube  or  sheath,  or  the  one  opposite  to  the  standard  free,  the 
daws  of  keel,  or  of  keel  and  wings,  sometimes  adhering  to  the  staminal 
tdbe;  anthers  versatile,  rarely  bacdflxed.  Pistil  monocarpellary,  sessile 
oritqiitate ;  style  incurved ;  stigma  oblique  or  terminal ;  ovules  numerous, 
untj  1  or  few.  Fruit  a  dry  legume.  Seeds  with  a  coriaceous  testa, 
witiumt  albumen ;  cotyledons  thick,  plano-convex ;  the  radicle  accum- 
bent  upon  the  cotyledons. 

The  20  genera  bere  described  belong  to  the  following  tribes  : — 

Podalyriem, — Stamens  10,  free ;  leaves  simple  or  digitate— Pip/anf  Am*. 
QmdecB, — Stamens  10,  monadelphous ;  leaves  simple  or  digitate— Cro/a- 

MeffecB, — Stamens  10,  diadelphous ;  pod  2-valved ;  leaves  imparipinnate 

'^Oaroffona,  Indigofera^  CoivJtea^  Seshania^  MUlettia. 
BiNi|»tird(B.— Stamens  9  or  10 ;  pod  articulate ;  leaves  pinnate  or  trifolio- 

lato    Alhagif  Degmodium^  Ougeinia, 
ykkm, — Stamens  generally  10,  diadelphous,  pod  2-valved;  leaves  abruptly 

pinnate— ^&rti«. 
^kmoiece, — Stamens  10,  monadelphous  or  diadelphous ;  pods  2-valved  ; 

kaves  imparipinnate ;  leaflets  mostly  3 — Ihrythrina,  Pueraria^  Dutea, 

Bpaiholohua. 
Mayie(B. — Stamens  10,  monadelphous,  or  in  2  bxmdles ;  pod  indehis- 

cent;    leaves  imparipinnate  —  Dalhergiay   Ptero&arjnis,  Pongamta, 

Derris. 
^kcrecB, — Stamens  10,  free  ;  leaves  imparipinnate — Sophora, 

hnieDafree. 

Pbd  flat,  2-yalyed ;  stipoleB  connate,  opporite  to  oetiole  1.  PiPTAirnirs. 

M  moniliform,  generally  indehiscent ;  stipules  distinct  2.  Sophora. 

^^noBOB  monadelpnons^  or  equally  diadelphous,  or  unequally 

disdelphons  ^he  tenth  stamen  free). 
hA  2-¥aLyed ;  leaves  pinnate,  rarely  trifoliolate  or  simple. 
Crescent  shrabe;  flowers  solitary  or  in  few-flowered 

umbels S.  Cabaoana. 

Unarmed  shnibs ;  flowers  racemose. 
Flowers  pink,  purple,  or  white  ;  pods  not  inflated         .      4.  Indioofera. 

Flowers  yellow ;  pods  inflated 5.  Colutea. 

Soft-wooded  trees,  with  large  flowers ;  leaflets  numerous  .      6.  Sksbania. 
Climbers  with  flat  pods. 
Leaves  imparipinnate ;  seeds  compressed      ...      7.  Millettia. 
Leaves  abruptly  pinnate ;  seeds  subglobosp  ...      8.  Abrus. 
l^od  2-valved ;  leaves  trifoliolate. 
Pod  l-lO-seeded. 
Trees  with  bright  rod  flowers 9.  Erythbima. 
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Twiners  with  blue  or  purple  flowers  .        .        .10.  Puxrabu. 

Pod  l-8eeded. 
Flowers  laxve,  orange ;  standard  oblong ;  wings  adhering 

to  keel 11.  BuTXA. 

Flowers  small,  white,  purple,  or  pink ;  standard  broadly 

ovate  or  orbicular ;  wings  fi^e  .        .        .12.  8patholobu& 

Pod  2-yalyed  ;  leaves  simple 13.  Cbotalabu. 

Pod  articulate,  generally  indehiscent ;  leaves  simple  or  tri- 
foliolate. 
Shrubs  armed  with  axillary  spines ;  leaves  simple    .        .14.  Alhaqi. 
Unarmed  shrubs  ;  leaves  trifoiiolate  ;  flowers  panicled     .     15.  Dssmodiux. 
An  unarmed  tree ;  leaves  trifoiiolate ;  flowers  fasciculate 

in  short  racemes 16.  OnoEnnA. 

Pod  indehiscent,  not  articulate ;  leaves  imparipinnate. 
Leaflets  alternate. 
Flowers  white,  lilac,  or  purple  ;  pod  oblong,  1'4-secded    17.  Dalbeioia. 
Flowers  yellow ;  pod  suborbicnlar,  1-seeded  .        .     18.  Ptkrocarpus. 

Leaflets  opposite. 
Pod  shoit,  thick,  ed^s  not  winged       .  .19.  Ponoamia. 

Pod  flat,  edges  margmate  or  winged     .        .        .        .20.  Dbbris. 

1.  PIPTANTHUS,  D.  Don. 

1.  P.  nepalenaiSy  D.  Don. — Syn.  Baptisia  nepalensis,  Hook.  Ezob 
Mora,  t  131. 

A  shrub,  with  alternate,  digitate,  trifoiiolate  leaves,  and  laige  bri^ 
yellow  flowers.  Leaflets  lanceolate,  entire,  2-5  in.  long,  sessile ;  cominA 
petiole  less  than  half  the  length  of  leaflets.  Stipules  deciduous,  ccnmito 
at  the  outer  edges,  so  as  to  appear  opposite  to  the  petiole.  Flowen  sab* 
yerticillate,  in  short  hairy  racemes,  with  broad-ovate,  tomentose  bEBCta* 
Calyx  hairy,  somewhat  2-Iipped.  Standard  erect,  large,  broadly  oboaidale^ 
the  margins  reflexed.  Stamens  10,  free.  Pod  stipitate,  broad-linear,  U 
in.  long,  3-10-seeded,  dehiscent. 

Himalaya,  Sutlej  to  Bhutan,  in  shady  woods  7000-9000  ft  Hardy  iffitd 
walls  in  England.    FL  May,  June. 

2.  SOPHOBA,  Linn. 

Trees  or  shrubs  with  imparipinnate  leaves.  Flowers  yellow,  whiter  cr 
blue-violet,  racemose  or  panicled,  terminal  or  axillary.  Calyx-teeth  shoii 
Standard  erect  or  spreading,  obovate  or  orbicular ;  wings  obliquely  oUongi 
keel-petals  nearly  straight,  oblong,  imbricate,  or  connate.  Stamens  fie^ 
or  nearly  so ;  anthers  versatile.  Ovary  shortly  stipitate,  multioTnhtBf 
stigma  terminal,  minute.  Pod  usually  indehiscent,  or  but  tardily  dehiscflA 
moniliform  in  our  species.  Seeds  exalbuminous ;  radicle  short  and  netilf 
straight,  or  longer  and  curved. 

1.  8.  moUis,  Wall.— Syn.  Edwardsia  moUis,  Royle  IlL  t  32;  * 
Hydaspica,  Edgew.  Sometimes  called  Himalayan  Laburnum,  Veff* 
Arghawdn^  Afg. ;  Oqjdr^  ghwareja,  Trans-Indus ;  Kun,  koTien^  maUmf  SiH 
range;  Tiluny  tami,  kathi,  Chenab  j  Brisari,  Eavi;  Pahar  gimgf%  KanuwD* 

A  shrub  with  showy  yellow  flowers.  Young  leaves  with  adpWW^ 
silky  pubescence ;  leaflets    3040,  subcoriaceous,  elliptic,  }-l  in.  loD0 
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^owere  in  lax  axillary  racemes.  Pods  4-6-8eeded,  moniliform,  tbo  seed 
jnrto  with  4  membranous  wings,  the  seedless  stalks  between  often  ^  in. 
long.    Seeds  bTown,  hard,  shining. 

Tnms-Indiis.  Salt  range.  N.W.  Himalaya  as  far  as  Kamaon,  ascending  to 
6000  ft.    FL  March,  Apr. 

1  S,  Grifithii,  Stocks  in  Hoof  Journal  of  Botany,  iv.  (1852;)  p.  147.— Syn. 
KmerUngia  GriffithU,  Boissier  Fl.  Orient  iL  630 — ^is  a  ney-silKy  undershrub, 
with  winged  pods ;  common  in  Beluchistan  (3000-6000  ft),  also  found  in  Af- 
Aamgtan.  3.  S.  MwyrcroftianOy  Benth.,  of  North-West  Tibet  (10^000-12,000 
&),  is  anned  with  spinesceut  stipules  and  branchlets,  and  has  unwmsed  pods. 
4  S.  alopecuroideSf  Linn. — syn.  Gcebdia  alopecuroides,  Boissier  Fl.  Orient  ii. 
(BB-ifl  a  largeperennial  herb'  with  unwinged  pods,  of  West  Tibet  (10,000- 
18^  ft)  and  Western  Asia. 

3.  CABAGANA,  Lam. 

Low  spinescent  shrubs,  with  abruptly  pinnate  leaves.  Calyx  campanu- 
I«te,.plaoed  obliquely  on  its  pediceL  Petals  long-unguiculate,  claws  as 
long,  or  nearly  as  long,  as  calyx ;  standard  broad,  with  reflexod  edges  ; 
keel  obtuse,  as  long  as  wings  and  standard.  Stamens  diadelphous; 
iotheis  uniform.  Ovary  linear,  sessile.  Style  filiform,  incurved,  glab- 
RQs;  stigma  terminal,  minute.  Pod  linear,  valves  convex,  continuous, 
ttHtorulose. 

Ittflett  8-7  pair,  distant ;  pods  hahy  inside. 

Rowers  in  umbels  of  2-3,  on  long  pedondes         .        •        .    1.  C7.  brevispincL 
IWwers  solitary. 
Leaf-bearing  branchlets,  short,  tubercular,  in  the  axils  of 

scariose  bracts  and  stipules 2.  (7.  Oerardiana. 

Leif-bearing  branchlets,  snort,  tnbercnlar,  in  the  axils  of 

trifid  spines,  the  middle  spine  longer  .        .        .        .    8.  C7.  ulicina, 
UAia  2  pair,  approximate ;  pods  glabroas  inside  .        .     4.  C7.  pygnuca. 

1.  0.  Inrevispina,  Eoyle  IH  198. — Yem.  Sat-bargi,  Jhelam;  Drobf 
hitmJtf ,  Kashmir. 

An  erect  shrub,  with  flexuose  branches.  Leaves  generally  fasciculate, 
m  abort  tnberculate  branchlets,  rarely  (on  vigorous  i^oots)  distant,  with 
tk  intemodes  elongated.  Leaf-bearing  branchlets  in  the  axils  of  stout 
■poescent  petioles,  1-2  in.  long,  with  or  without  leaflets.  Stipules  scan- 
^  the  outer  frequently  spinescent  Leaflets  5-7  pair,  elliptic,  ^  in.  long, 
pobescent,  with  soft  adpressed  hairs.  Flowers  yellow,  in  umbels  of  3-5  ; 
podimcles  2-3  in.  long.  Calyx,  bracts,  peduncles,  and  petioles  clothed 
with  soft  tawny  pubescence.  Calyx-teeth  shorter  than  tube.  Pods  2-2^ 
^  leng,  pubescent  or  glabrate  outside,  villous  inside. 

Outer  and  inner  ranges  of  the  N.W.  Himalaya,  5000-9000  ft ;  from  the 
hidiu  to  the  Gkmges,  also  in  Waziristan.    FL  June- Aug. 

1  0.  Oerardiana,  Edyle  BL  t.  34,  fig.  1. — Syn.  (7.  spinosissimay  BentL ; 
Iicq.  Voy.  Bot.  t  43. 

A  diffuse  spinescent  tomentose  shrub.  Leaf-bearing  branchlets  short, 
doisly  approximate  at  the  ends  of  branches.  Stipules  scarious,  villous, 
oot  spinesoent.     All  petioles  spinescent,  the  lower  part  of  the  leaf-bear- 
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ing  branchlets  closoly  set  with  leafloss  spinescont  potiole&  Leaflets 
3-5  pair,  elliptic,  mncronate,  villous,  ^  in.  long.  Floweis  yellow,  solitaiy, 
peduncles  shorter  than  calyx.  Calyx-teeth  ahorter  than  tube.  Fodsl 
in.  long,  tomentose  inside  and  outside. 

Inner  N.W.  Himalaya  (7000-12,000  ft.)  Kunawar,  Garhwal,  Kamaon.  FL 
May-Ang. 

3.  0.  ulidna,  Stocks ;  Hook.  Joum.  £ot  iy.  (1852)  145 ;  BoiBsierFL 
Orient  il  199. 

A  low  thorny  shrub.  Leaves  fasciculate  in  the  axils  of  stout  trifid 
spines  ;  the  middle  spine  (petiole)  often  with  a  few  leaflets,  1-1 1  in.  lon^ 
the  2  lateral  much  shorter.  Leaflets  2-3  pair,  grey  with  adpreased  haiOy 
obovate  or  elliptic,  mucronate,  less  than  ^  in.  long ;  latend  nerves  pio- 
minent.  Flowers  yellow,  solitary ;  peduncles  as  long  as,  or  longer  than, 
calyx.     Pod  pubescent  outside  and  inside,  1  in.  long. 

Common  in  the  hills  of  Beluchistan,  ascending  to  6000  fi  (Shah-Bilawal,  neir 
Karachi) ;  Waziristan,  2000-8000  ft  C.  ambigua,  Stocks  ].  c.  (veriL  Shimlal^ 
the  flowers  eaten  by  the  Brahuis  in  Beluchistan,  seems  to  be  only  a  wadtj* 
It  is  said  to  differ  by  larger  flowers,  and  the  pods  slightly  curved  at  the  top. 

4.  0.  pygmasa,  DC. — Syn.  C.  versicolor^  Benth.  in  Royle  DL  19& 
Genista  versicolor,  WalL  ibid,  t  34,  f.  2  ;  Tartaric  furze, — ^Vem.  Dam^ 
tdma,  trdina,  Ladak. 

A  small  thorny  glabrous  shrub,  branches  striate.  Leaves  fasciculale, 
or  on  short  tuberculate  branchlets,  in  the  axils  of  sharp  trifid  shiniiig 
brown  spines,  the  middle  spine  (i)etiole)  longer,  about  \  in.  long.  Leaflets 
2  pair,  \  in.  long,  closely  approximate,  linear  or  oblanceolate ;  common 
petiole  very  short,  terminated  by  a  spine.  Flowers  bright  leddialh 
yellow,  solitary,  peduncles  jointed,  as  long  as  calyx.  Calyx-teeth  shoitff 
than  tube. 

Common  in  the  inner  arid  valleys  of  the  N.W.  Himalava,  and  on  the  plaios 
of  Western  Tibet,  from  1 2,000- 16,0(X)  ft  On  the  Safedkoh  at  8000-9000 1 
Siberia,  from  the  Altai  to  Davuria.  FL  Sept  Gregarious,  somewhat  resem- 
bling  furze.    Browsed  by  ^oats,  and  extensively  used  as  fueJ. 

U.  crassicauUSf  Benth.,  is  a  small  alpine  undershrub,  in  the  inner  aridnngei 
of  Kamaon  and  Sikkim.  13,000-16,000  ft,  with  reddish-yellow  flowen;flDd 
stiff,  but  not  spinescent  petioles. 

4.  INDiaOPEBA,  LiTiTi. 

Herbs  or  shrubs,  generally  clothed  with  adpressed  silky  hairs  often  fixsl 
by  the  middle.  Leaves  imparipinnato  simple  or  trSbliolate.  (Jalp 
small,  oblique,  campanulate,  or  tubular ;  teeth  equal,  or  the  lowest  longs 
than  the  rest  Standard  ovate  or  orbicular;  wings  oblong,  adhering* 
little  to  the  keel,  which  is  straight,  not  rostrate,  spurred  on  each  dde  nctf 
the  base.  Upper  stamen  free  from  the  base,  the  others  connate ;  m&ti^ 
uniform,  the  connective  forming  an  apiculus.  Ovary  sessile  or  neaijj  8^ 
usually  with  numerous  ovules ;  style  glabrous ;  stigma  capitate.  F^ 
linear  or  oblong,  rarely  globoso,  straight  or  curved,  terete  tetragonons  ot 
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xnapiessed,  generally  fiUed  with  a  dry  spongy  mass  which  separates  the 
ieedk 

Caljx-teeth  lanceolate,  as  long  as  the  cnp-shaped  caly-x-tube. 

Leaflets  6-15  pair  ;  pods  spreading 1.  /.  kfitranUia, 

Letflets  4-6  pair ;  pods  denezed 2.  /.  tinctoria, 

Cdyi-teetli  tnangular,  shorter  than  the  campanolate  calyx- 

tnbe ;  leaflets  4-6  pair  ;  pods  spreading  .  .     3.  /.  atropurpurr/z. 

1. 1,  ketenntha,  WalL — Syn.  /.  polyphylla,  Edgeworth.  Yem. 
Khmii^  kdihif  kdthu,  kcUi,  katJiewat,  maiiu,  kaakei^  kiUz,  ktUs^  katsu,  shd- 

A  shrab,  strigoee  with  grey  adprcssed  hairs.  Leaves  imparipinnate, 
eoouDon  petiole  1^2^  in.  long.  Leaflets  opposite,  6-15  pair,  oblong,  or 
elliptic-oblong,  mucronate,  less  than  ^  in.  long.  Stipules  subulate,  decid- 
Doiu.  Kacemes  short-pedunculate,  as  long  as  leaves ;  bracts  subulate, 
dedduous.  Calyx  cup-shaped,  the  teeth  longer  than,  or  as  long  as,  tube. 
Pod  spreading^  straight  cylindric,  1^  in.  long,  shining,  with  a  few  scat- 
ieied  hairs. 

Oommon  in  the  outer  North- West  Himalaya,  and  on  the  eastern  skirts  of  the 
loliinan  ran^  ascending  to  8000  ft.  FL  May,  June.  In  Kashmir  and  else- 
rhere  the  twi^  are  largely  used  for  basket-work,  and  in  some  cases  they  form 
«t  c^  the  twig-bridges.  /.  Gerardiatna,  Wall.,  with  larger  flowers  and  a  less 
amber  of  leaflets,  is  probably  only  a  variety  of  this  species. 

2.  L  tinctoria,  Linn. ;  Eoxb.  FL  Ind.  iil  379 ;  W.  &  A.  Prodr.  202 ; 
r^^it  Ic.  t.  365.     The  Indigo  plant— Ssjib.  Nili.    Vem.  NtL 

Blanches^  inflorescence,  and  leaves  thinly  silky.  Leaves  imparipinnatc  ; 
nnmon  petioles  3-4  in.  long.  Arm,  erect ;  stipules  small,  setaceous ; 
iflets  4-6  pair,  opposite,  on  short  petiolules,  oblong  or  obovate,  j^-|  in. 
m^  taming  black  when  dried.  Eacemes  axillary,  lax,  with  about  20 
iMoish  rose-coloured  flowers,  at  first  shorter  than,  and  ultimately  equal- 
ing, the  leaves.  Pedicel  shorter  than  the  silvery  calyx;  calyx -teeth 
neeokte,  reaching  half-way  down.  Pods  deflexed,  l-l|  in.  long,  thick, 
ndy  cylindrical,  straight  or  nearly  so,  glabrous  when  mature,  8-12-soeded. 

Cultivated  in  the  southern  and  eastern  Panjab,  ascending  on  the  Chenab  to 
OOO  ft.  Rare  in  the  Peshawar  valley.  OroA^n  extensively  in  Bencal,  Sindh, 
od  South  India.    Cultivated  in  tropical  Africa  and  America.    Wild  in  Seue- 


A  perennial  undershrub,  but  generally  grown  in  India  from  seed  as  an  annual 
f  Ineimial  plant.  The  stems  are  cut  when  in  blossom  or  before  they  come  into 
over,  steeped  in  water,  and  imder  the  influence  of  fermentation  ana  free  access 
f  lir  Indigo  is  formed.  The  j  uice  of  the  fresh  plant  does  not  contain  Indigo  ready 
vmed,  but  a  colourless  substance,  the  nature  of  which  is  not  yet  accurately 
i^own,  and  which  is  converted  into  Indigo  during  the  process  of  manufacture 
I  the  Indigo  vats.  Dioscorides  and  Plimus  mention  Indigo  as  a  dye  used  in 
^n[pk  and  India ;  its  general  use  in  Europe  dates  from  the  sixteenth  century. 
<wigo  may  be  obtained  in  small  quantities  from  other  plants — Isatis  (Cruciferos), 
^^fS^Wrightia  tinctoria  ana  Marsdenia  tinctona,  both  incluued  in  this 
W,  Polyqonum  tindorium  (PolygoneseJ,  China,  and  others. 
Nesriy  allied  are  two  other  species,  which  likewise  yield  Indico :  1.  /.  AniU 
m,y  with  racemes  shorter  than  leaves,  and  sickle-shaped  poos.    Cultivated 
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largely  in  tropical  Africa,  and  whichy  according  to  Macfadyen's  Flora  of  Jamaki, 
i  245,  supported  by  Grisebach,  Flora  of  the  Brit.  W«st  Indies,  181,  u  indh 
genous  in  Jamaica.  To  this  species  some  cultivated  forma  from  Burma  and 
other  parts  of  India  may  be  referred.  There  are  intermediate  fonns  between  L 
Anil  and  Hnctoria,  and  possibly  they  ma^r  have  to  be  conaideied  as  one  swaa, 
indigenous  in  America  and  'Western  AMca.  2.  /.  argenteOf  Linn.^  imolMlitj 
identical  with  /.  ccerulea,  Roxb.  FL  Ind.  iii  377,  Wight  Ic  1 366,  with  4  jm 
of  obovate  leaflets,  on  both  sides  permanently  silvery,  and  short,  thick,  eumi 
3-4-8eeded  pods,  wild  in  the  Beluchistan  hills,  Sindh,  and  (/.  ecBruM^  in  Soom 
India ;  wild  and  cultivated  in  the  Barbaiy  States,  Egypt,  and  Aialna.  Tk 
cultivated  forms  of  Indigo  in  India  demand  further  examination. 

3.  I.  atropurpurea,  Hamilton ;  Eoxb.  FL  Ind.  iiL  381 ;  Wight  Ic.  I 
369. — ^Vem.  K?ienii,  jand,  Kaghan;  Kaihi,  gorkcUri,  Kashmir;  Kck 
sakena,  sakna,  Kamaon. 

A  large  shrub,  nearly  glabrous,  young  parts  with  scattered  adpresnd 
hairs.  Leaves  imparipinnate ;  common  petioles  6-10  in.  long,  spreading; 
leaflets  opposite,  on  short  petiolules,  5-6  pair,  ovate-oblong,  maaoiiite^ 
1^  in.  long.  Stipules  early  caducous,  stipels  setaceous  at  the  ban  ft 
leaflets.  Flowers  dark  purple.  Eacemes  as  long  as,  or  longer  than,  fa 
leaves ;  bracts  lanceolate,  longer  than  buds.  Calyx  with  scattered  wliito 
hairs ;  teeth  shorty  triangular.  Pods  spreading,  reticulate,  glabrous^  jbu- 
ginate,  straight,  linear,  compressed,  1|  in.  long,  with  10  seeda 

Salt  range,  2500-5000  ft.  Abundant  in  the  outer  Himalaya  from  Haanto 
Nepal,  generallv  between  2000  and  9000  ft.,  descending  occasionally  to  1900  ft 
in  the  Siwalik  hills.  In  Pangi  on  the  upper  Chenab  between  8000  and  9000  ft 
Easia  hills.  The  twigs  are  vSed  for  basket-work  and  for  twig-bridges. 
.  Of  the  numerous  omer  shrubs  and  undershrubs  of  this  genus  which  are  fooni 
in  North  and  Central  India,  I  will  only  mention :  1.  /.  pulchella,  Roxb.  FI  bi 
iiL  382.— Syn.  /.  arbarea,  Roxb.  ib.  381 ;  Wight  Ic  t.  368  ;  /.  vudaeea,  RoA. 
ib.  380. — ^Yem.  SakenUf  Eamaon.  A  l£^e  snrub,  with  rose-coloured  or  tM 
flowers,  hairy  ;  leaflets  6-10  pair,  obovate-oblong,  obtuse,  or  emaivinate ;  fandl 
longer  than  flower-buds,  and  calyx-lobes  triangular.  South  mdia,  Beqga^ 
N.W .  India,  ascending  to  5000  ft.  in  the  outer  Himalaya.  Fl.  Jaxi.-Jmie.  ft 
/.  linifolia,  Linn. ;  Roxb.  Cor.  PL  t  196 ;  FL  Ind.  iiL  370 ;  Wight  Ic  t  8W; 
W.  &  A.  Prodr.  198. — Vem.  Torki,  Pb. ;  Bhangra,  Bengal.  A  small  cceniitoie 
undershrub,  common  throughout  the  plains  of  India,  wiUi  simple,  linear  leaTBi 
and  small  globose  1-seeded  pods. 

5.  COLUTBA,  linn. 

Shruba  with  imparipinnate  leaves.  Stipules  smalL  Flowers  yellow  o 
reddish,  rather  lai^e,  in  few-flowered  axillary  racemes.  Calyx-teeUi  ^ib- 
equal,  or  2  upper  shorter.  Standard  rotundate,  bi-plicate  or  bi-calloee  at 
the  base,  shortly  clawed;  wings  falcate-oblong ;  keel-petals  incurved,  obtni^ 
with  long  connate  claws.  Yexillary  stamen  free ;  anthers  uniform.  Ontf 
stipitate  multiovulate ;  style  longitudinally  bearded  above ;  stigma  sabafi' 
caL  Pod  membranous,  inflated,  indehiscent  or  opening  at  the  top.  Seeoi 
reniform,  funiculate. 

1.  0.  nepalenslB,  Sims.  Bot.  Mag.  t  2622 ;  Hot  Reg.  1 1727.  2iM 
Bladder  Senna. — ^Vem.  Brda^  LadaJk. 
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A  ahraby  with  smooth,  reddiflh-brown  bark,  and  fascicled  branchlets. 
jBSTes  glabrous ;  commoii  petiole  2-4  in.  long ;  leaflets  7-9,  oval  or  obovate, 
[4  izL  long ;  lateral  nerves  indistinct.  Flowers  large,  greenish  yellow,  in 
inder,  drooping  racemes.  Pod  membranous,  inflated,  about  2  in.  long,  hairy. 

Ai^  Talle^of  the  inner  Himalaya.  Ladak,  Piti,  Kunawar,  Kamaon  (8000- 
11,500  tL)  rL  July,  Aug.  Hardy  in  England.  The  pods  open  before  they 
raea ;  and  in  general  appearance,  also,  the  plant  is  different  from  the  eamman 
atdder  Senna  {(7.  arvoretcenif  Linn.)  It  is  a  subject  for  further  incjuiry 
wkUier  it  is  near  C,  crienialiSf  Miller  (C.  cruenUu  Alton :  Boissier  FL  Orient 

6.  SESBANIA,  Pers. 

Herhs  or  small  soft-wooded  trees,  of  brief  duration,  with  abruptly  pin- 
Bifte  leaves,  numerous  deciduous  leaflets,  and  middle  or  large  sized  flowers 
m  axillary  racemes.  Calyx  broad-campanulate,  with  short,  nearly  equal 
keelL  Petals  distinctly  unguiculate ;  standard  laigo,  emarginate,  oblong 
V orbicular;  wings  oblong.  Stamens  diadelphous;  anthers  uniform  or 
Muly  so.  Ovary  multiovulate ;  style  glabrous,  incurved ;  stigma  capitate. 
Bod  lon^  narrow,  linear,  dehiscent 

Flowers  4  in-  long;  leaflets  linear-oblong     .  .    1.  jS'.  cegyptUuM, 

fkmen  8  in.  long ;  leaflets  oblong  ,    %  8,  grandiflara, 

1.  8.  SBgyptiaca^  Pers. ;  Wight  Ic.  t  32 ;  W.  &  A.  Prodr.  214 ; 
Boinier  FL  Orient  ii  193. — Syn.  jEschynomene  Seshan,  Linn. ;  Koxb. 
H.  Ind.  iii.  332.  Sans.  Jayanii,  jaya,  Vem.  Jait^  jhijan,  Janjhan,  Pb. ; 
Okandidtn,  Eohilk. ;  JayarUi^  Beng. ;  8?iewarie,  aheveri^  Dekkan. 

A  soft-wooded  tree,  8-12  ft  high,  of  a  few  years'  duration.  Nearly 
^afaious,  extremities  and  young  leaves  slightly  pubescent  Common 
xtiole  unarmed,  4-6  in.  long;  leaflets  opposite,  10-20  pair,  on  short 
^les,  oblong-linear,  f-1  in.  long,  blunt,  with  a  faint  mucro,  the  lowest 
^near  the  l^e.  Eacemes  lax,  6-12  flowered,  nearly  as  long  as  leaves ; 
Minis  spreading,  longer  than  calyx.  Calyx- teeth  short  triangular. 
Patab  I  in.  long,  yellow,  or  orange  and  purple.  Pod  6-8  in.  long,  narrow- 
bear,  valves  convex,  torulose  j  seeds  20-30. 

Commonly  cultivated  and  naturalised  in  many  parts  of  India  ;  in  the  Paniab 
*i&r  SB  Peshawar.  Ascends  to  4000  ft  in  the  North- West  Himalaya.  Culti- 
^nitod  throughout  the  tropics  ;  wild  in  tropical  Africa.  FL  autumn  and  C.S. 
^OWQ  in  the  drier  parts  sf  the  Dekkan  to  furnish  poles  as  a  substitute  for  the 
wboo ;  rope  is  made  of  the  bark,  the  wood  is  used  to  boil  Jaggerv,  and  the 
wes  and  branches  as  cattle-fodder.  On  the  rich  alluvial  banks  of  the  Kistna 
and  Wama  rivers  in  the  Dekkan,  which  are  submerged  during  the  annual  floods, 
l^ii  grown  from  seed  as  an  annual,  attaining  15-20  ft.  in  one  season.  In  the 
^wa  district  it  is  grown  with  Mdia  Azedarach  and  Moringa  pterygotperma 
toihade  and  support  tiie  Betel  vine,  in  thickets  20  ft  high. 

I  8.  grandiflora,  Pers. — Syn.  Agati  grandiflora,  Desv. ;  W.  &  A. 
Rodr.  215 ;  JSschynomene  grandifloray  Koxb.  Fl.  Ind.  iiL  330.  Sans. 
^okck    Yem.  Bcuna^  Hind. ;  Buka^  Beng. ;  Agati^  Tamil 

A  short-lived,  aoftrwooded  tree,  attaining  20-30  ft  Nearly  glabrous, 
^xkemities  and  young  leaves  slightly  pubescent    Common  petiole  un- 
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armed,  G-9  in.  long;  leaflets  opposite,  on  short  petiolules,  10-30  pain^ 
oblong,  obtuse,  and  often  mucronate,  glauconsy  1-1^  in.  long.  Baoema 
short,  with  2-4  very  large  flowers,  3  in.  long,  red  or  white.  Calyx 
campanulate,  from  a  turbinate  base,  with  shorty  unequal  teeth.  Standud 
ovate,  rather  shorter  than  the  kecL  Pod  upwards  of  a  foot  long,  |  in. 
broad^  compressed,  tetragonous. 

Cultivated  in  Southern  and  Eastern  India,  and  in  the  Ganges  Doah.  h- 
digenouB  in  the  Indian  Archipelago  and  in  North  Australia.  Wood  white,  obIt 
fit  for  fuel.  The  tender  leaves,  pods,  and  flowers  are  eaten  as  a  vegetable^  aid 
in  Bengal  the  tree  is  grown  as  a  support  for  the  Betel  plant 

7.  MILLBTTIA,  W.  &  A. 

Climbing  shrubs,  with  imparipinnate  leaves ;  leaflete  prominently  penni- 
veined.  Flowers  white,  rose,  or  purple,  racemose  or  panicled.  Calyx  tnnh 
cate  or  shortly  toothed,  2  upper  teeth  sometimes  connate.  Standiil 
large-spreading  or  reflexed,  shortly  clawed,  with  or  without  basal  calfi  <f 
auricles ;  wings  oblong,  falcate ;  keel-petals  incurved,  obtuse.  Yexillaiy 
stamen  free  at  base,  connate  with  the  rest  at  the  middle  or  wholly  fiw; 
anthers  uniform.  Ovary  multiovulate ;  stigma  small,  terminaL  Pod  bm 
Unear  to  oblong,  flat  or  thick,  conaoeous  or  woody,  indehiscent  or  taidilj 
dehiscent 

1.  M.  anricnlata.  Baker  MSS. — Syn.  Rohinia  macrophyUoj  Eoxh.  A 
Ind.  iiL  329;  Pongamia  macrophyUa,  Graham;  Otosema  maerqphySMt 
Bentham.     Yem.  Maudh,  Oudh ;  Oonjha^  Kamaon. 

A  large  pubescent  climber,  young  leaves  with  soft  silky  hairs.  Leaflflli 
7-9,  2-6  in.  long,  oblong,  obovate-oblong  or  obovate,  shortly  and  abmpdj 
acuminate ;  naked  part  of  common  petiole  below  the  lowest  pair  i 
leaflets  equal  to  half  its  entire  length.  Stipules  falcate,  silky-tomentoa^ 
^  in.  long.  Flowers  white,  in  slender  axiUary  racemes,  about  half  As 
length  of  leaves.  Standard  auriculate  above  the  daw.  Pods  rosty-tomo- 
tose,  flat,  linear,  hard-coriaceous,  4-6  in.  long,  ^  in.  broad. 

Sub-Himalayan  tract,  Sutlej  to  Bhutan,  ascending  to  3500  ft  Oudh  forests 
Behar.    Satpura  range.    Fl.  April-June. 

To  the  tnbe  of  GcUegece  belongs  also  Te^rosiA  Candida^  DC. ;  W.  ft  A 
Prodr.  210.— Syn.  RMnia  Candida,  Roxb.  Fl.  Ind.  iiL  327.  Vem.  XaWj 
Kamaon.  A  large  shrub  ;  leaflets  10  pair,  lanceolate,  1^2}  in.  long,  clotfaw 
with  soft  pubescence.  Flowers  white,  1  in.  long,  in  terminal  racemea  P^ 
lintar,  3-4  in.  long,  ^  in.  broad,  clothed  with  soft,  tawny  tomentum.  Bom^ 
Bengal,  sub-Himalayan  tract  to  Sutlej.  Fl.  C.S.  The  leaves  are  employed  to 
poison  fish. 

8.  ABBUS,  Linn. 

Climbing  shrubs,  with  abruptly  pinnate  leaves.  Calyx  truncate^  ^ 
with  short  teeth.  Standard  ovate,  narrowed  into  a  broad  short  claWf 
more  or  less  adherent  to  the  staminal  tube ;  wings  narrowly  falcate,  ob' 
long ;  keel  longer  and  broader  than  wings,  arcuate.  Stamens  9,  conxtfto 
in  a  sheath  slit  above,  the  tenth  absent ;  anthers  unifonn.  Ovaiy  m^ 
sessile,  multiovulate ;  style  short,  incurved,  beardless ;  stigma  capitate' 
Pod  flat,  2-valved,  divided  by  transverse  membranes  between  the  seeds. 
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1.  A.  precatoxiiu,  Linii. ;  Roxb.  Fl.  Ind.  iil  257 ;  W.  &  A.  Prodr. 
36.— Sans.  Chmja^  Jcdnchi,   Veni.  Ounchi,  kunchf  (the  seed  rakiif  rattika). 

Nearly  glabrous,  young  parts  with  scattered  adprossod  hairs.  Conunon 
etioie  2-4  in.  long,  terminating  in  a  bristle.  Leaflets  deciduous,  oppo- 
Ke^  neady  sessile,  10-15  pairs,  the  lowest  pair  near  the  base,  oblong, 
hmt^  often  mucronate,  \-\  in.  long ;  stipules  linear-subulate,  flowers 
9»«olouied  or  white,  fasciculate  on  short  pedicels,  in  dense  axillary 
ednncolate  racemes;  peduncles  2-4  in.  long,  often  leaf-bearing.  Pod 
-1 J  in.  long,  \  in.  broad,  oblong,  rostrate,  coriaceous,  hairy  when  young, 
leeds  4-5,  subglobose  or  ellipsoid,  generally  red,  with  a  black  eye  on  the 
ilnm,  or  more  rarely  white,  or  black  with  a  white  eye. 

A  dimb^,  with  a  woody  stem  and  slender  herbaceous  branches,  common  in 
MNt  forest-tracts  of  the  moister  regions  of  India,  ascending  in  the  Sub-Himala- 
B  tnct  to  3500  ft.  Fl.  at  the  close  of  the  rains.  The  seeds  are  used  as 
w^ts  (li-2  grains)  by  jewellers  ;  the  root  is  a  bad  substitute  for  liquorice 
2ie  root  of  Glyetfrhiza  glabra^  Pharm.  Ind.  75). 

9.  EBYTHBINA,  L. 

IVees,  shrubs,  or  herbaceous  undershrubs;  young  branches  often 
Eiddy.  Leaves  tnfoliolate,  the  lateral  leaflets  opposite  ;  stipules  small ; 
apelfl  glanduliform.  Flowers  large,  generally  red,  in  fascicles  of  2  or  3, 
sming  axillary  or  terminal  racemes.  Calyx  spathaceous,  truncate,  5- 
SDtate  or  bilabiate.  Standard  sessile  or  unguiculate,  much  larger  than 
ings  and  keel.  Stamens  connate  to  the  middle,  the  upper  one  free  or 
nnate  at  the  base  with  the  rest ;  anthers  equal.  Ovary  stipitate,  with 
BAeious  ovules ;  style  incurved ;  stigma  small,  terminal  Legume 
oitate,  narrowed  at  both  ends,  opening  more  or  loss  completely  into  2 
UTQB.    Seeds  ovoid ;  hilum  lateral,  oblong. 

4jz  spathaceonB,  splitting  longitudinally  on  the  upper  side, 
apex  contracted^  5-toothed ;  petals  of  keel  free         .  .     1.  ^.  indica. 

dyx  campannlate,  bilabiate ;  petals  of  keel  connate      .  »     2,  E.  mtberoea. 

1^  campannlate,  truncate,  indistinctly  toothed ;  petals  of 
keel  connate  in  the  middle    •  .  .  ,    S,  E.  arhorescena. 

1.  B.  Indica,  Lam. ;  Roxb.  FL  Ind.  iii.  249 ;  W.  &  A.  Prodr.  260 ; 
flight  Ic.  t.  58.  The  Indian  CorcU-iree. — Sans.  Manddra,  Vem.  Pan- 
ni,  panjira,  jKmgara. 

Glabrous,  inflorescence  and  young  leaves  clothed  with  stellate  pnbes- 
^ooa.  Branches  armed  with  numerous  black  prickles,  petioles  and 
^Tes  unarmed.  Leaflets  broad-ovate,  short-acuminate,  entire,  from  a 
foncate  or  somewhat  cordate  base,  the  terminal  leaflet  largest,  often  7 
'^  broad  and  6  in.  long ;  lateral  nerves  4-6  on  either  side  of  midrib. 
*wmes  one  or  several  near  the  ends  of  branchlets,  8-12  in.  long,  project- 
%  horizontally  at  a  right  angle  from  the  branchlet ;  flowers  numerous, 
Bgi^  of  a  bright  dazzling  scarlet,  in  fascicles  of  3,  almost  verticillate,  on 
Kiiceis  I  in.  long.  Calyx  spathaceous,  half  or  one-third  the  length  of 
ttidaid,  contracted  and  5-toothed  at  the  top.  Standard  oblong,  erect, 
nowed  into  a  claw,  wings  and  keel  equal  and  conform,  about  4  times 
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shorter  than  standard,  petals  of  keel  distinct.  Stamens  monadelphoTisit 
base,  higher  up  the  tenth  stamen  distinct.  Legume  6-12  in.  long;  cTn|ii- 
date,  protuberant  at  the  seeds,  black  and  wrinkled  when  ripe^  with  1-8 
oblong,  smooth,  red  or  purple  seeds. 

Cultivated  throughout  India  and  Burma.  Wild  in  Bengal,  Burma,  Soafli 
India,  and  in  the  Qonda  forests  of  Oudh.  Old  leaves  shed  early  in  alltlIml^ 
the  voung  foliage  issues  in  March  and  ApriL  Fl.  in  February,  M&rch,  beion 
the  leaves  appear ;  pods  ripen  from  May-Jul^.    Grows  readily  from  cottiiigL 

A  moderate-sized  tree  of  rapid  growth,  with  straight  trunk  and  nmnemi 
branches,  the  branchlets  armed  with  prickles  to  the  third  or  fourth  year.  Buk 
thin,  yellowish  or  ^cenish  cinereous,  smooth,  fining,  with  loncitumnal  whitiA 
cracks.  Wood  white,  light  and  soft  (called  Moehi  wood  in  MadrasX  much  xaA 
for  lijght  boxes,  toys,  scabbards,  trays,  and  planking.  Does  not  waro  or  splili 
vamiahes  well ;  much  of  the  lacquered  ware  of  dinerent  parts  of  India  is  im 
of  it.  Planted  largely  in  Bengal  and  South  India  to  support  the  Betel  ni 
black-pepper  vine ;  also  in  hedges. 

2.  E.  snberosa,  Eoxb.  L  c.  253  ;  W.  &  A.  Prodr.  260.— Vem.  Ovbiait 
tar,  paridray  ihab,  Pb. ;  Dauldhdk^  rungra^  rotodnroy  maddra,  N.WJ.; 
Nasuty  Oudh ;  Pdngra,  C.P. 

Toung  branches,  leaves,  and  inflorescence  covered  with  a  soft  tomeniom 
of  long  bi-  or  tri-furcate  hairs.  Branchlets  armed  with  scattered,  whiter 
shining,  conical  prickles ;  petioles  and  leaves  generally  unarmed,  somfr' 
times  with  a  few  scattered  prickles.  Leaflets  rhomboid,  entire,  midv> 
neath  pale  and  tomentose,  or  covered  with  adpressed  hairs.  Baoenei 
1-4,  near  ends  of  branchlets,  4-5  in.  long ;  flowers  scarlet,  in  fiBucicleBof 
2-3,  on  pedicels  ^  in.  long,  smaller  than  those  of  E.  indiccu  Calyx  S- 
lipped.  Standard  oblong,  narrowed  into  a  short  claw,  5-6  times  longs 
than  calyx,  more  than  twice  the  length  of  the  keel ;  petcJs  of  keel  connafa^ 
broad,  many  times  larger  than  the  minute  falcate  wings.  Stamens  moDft- 
delphous.  Legume  about  5  in.  long,  cylindrical,  contracted  between 
seeds,  acuminate,  with  2-4  glabrous  black  seeds. 

Common  wild  in  the  Siwahk  tract  and  lower  Himalaya,  from  the  Ravi  to  tiie 
Sarda,  ascending  to  3000  ft.,  occasionally  found  at  4000  ft.  Oudh,  the  Centnl 
Provinces,  and  not  uncommon  in  South  India.  Frequently  cultivated.  Old 
leaves  sh^  in  Januarv,  voung  foliace  issues  in  March  and  April,  ^ort^  belbn 
the  flowers  appear.  Pods  ripen  in  June.  Cuttings,  even  of  laise  branchee^tikB 
root  readily,  and  grow  well.  A  moderate-sized  tree,  40-50  ft.  high,  with  an  enct 
trunk,  3-4,  at  times  6  ft.  girth.  Branchlets  shining  grev,  armed  with  prickltf 
to  the  third  year.  Bark  corky,  deeply  cracked,  and  with  longitudinal  ranow^ 
the  old  scales  pale  brown,  the  younger  bark  green-coloured.  Wood  white,  flA 
light,  but  fibrous  and  tough.  LTsed  extensively  for  scabbards,  sieve-firameSytDB 
occasionally  for  planking. 

3.  E.  arborescens,  Eoxb.  Cor.  PL  t.  219 ;  FL  Ind.  iiL  256.— Yeni. 
Rungara,  Kamaom 

Young  parts  clothed  with  short,  soft,  ferruginous  pubescence.  Leaflet 
glabrous  when  full  grown,  broadly  ovate  on  a  cordate  base,  entire,  Uxng 
acuminate,  with  5-7  lateral  nerves  on  either  side  of  midrib.  Petiole  twioB 
the  length  of  leaflets,  with  a  few  scattered  prickles.    Eacemes  erects  axil' 
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Injy  on  long  pednndeB ;  flowera  large,  of  a  yivid  scarlei,  in  fascicles  of  3, 
aidi  &scicle  snppoited  by  a  decidaons,  ovate  bract;  pedicels  ^  in.  long. 
Calyx  campannli^,  tnincate,  indistinctly  5-tootbed.  Standard  obovate, 
boai^haped,  daw  ^  in.  long ;  wings  a  little  shorter  than  keel,  obovato ; 
petals  of  keel  free  at  the  base  and  apex,  semiovate.  L^fomes  stalked, 
nowDrtomentoee,  pendulous,  incurved,  cuspidate,  with  2-10  seeds. 

Outer  Himalaya  from  the  Qanges  to  Sikkim,  at  eleyationfl  between  4000  and 
fiOO  fL  Kasia  nills.  OccasioniJly  planted  in  Sindh  and  elsewhere.  A  small 
tne,  a  Aug.-Oct 

Tins  is  probably  the  tree  which  Madden  calls  E,  gtrietd ;  but  E.  itridOy  Roxb., 
Bedd.  FL  £^lv.  t  175,  with  spathaceous  calyx  and  minute  ^ings,  is  a  different 
tptdm  of  the  western  coast 

A  herbaceous  spedes,  E.  reaupinatc^  Roxb.  Fl.  Ind.  257,  PI.  Cor.  t.  220,  is 
fRmd  on  grass-lands  of  the  Himalayan  Terai  From  a  perennial  undeivround 
noUtoek,  spring  in  March  short  racemes  with  large  bright  scarlet  flowers, 
ciilyx  S-lipped,  and  standard  resupinate — ^that  is,  bent  downwards.  After  the 
tmn,  appears  a  short  herbaceous,  leaf-bearing  stem,  which  withers  after  the 
onus. 

10.  FITEBABIA,  DC. 

Twining  shrubs,  with  large  pinnately  trifoliolate,  stipellate  leaves. 
Rowers  blue  or  purplish,  racemose.  Two  upper  calyx-lobes  connate  into 
n  entire  or  bidentate  Hp.  Standard  rotundate,  with  basal  aurides ;  wings 
oUoog-  or  obovate-falcate,  usually  connate  with  the  nearly  straight  or  in- 
eoned  ked-petals.  Yezillaiy  stamen  wholly  free,  or  cohering  with  the 
mi  at  the  middle ;  anthers  uniform.  Ovary  sessile,  multiovulate ;  stigma 
aoaD,  capitellate.  Pod  flat  or  subterete,  continuous,  or  septate  between 
fte  seeds,  membranous  or  coriaceous.  Seeds  rotundate  or  transversely 
oUong. 

1.  P.  tnberoBa,  DC. ;  Wight  la  t  412  ;  W.  &  A.  Prodr.  205.— Syn. 
Af^sorum  tub&rosumy  Eoxb.  Fl.  Ind.  iii.  363.  Yem.  Siglt,  saloha, 
&tu2ar,  Pb. ;  BUai  hand,  biUi^  birali,  pona^  Kamaon. 

A  twining  shrub,  with  woody  tuberded  stems,  running  over  high  trees. 
Wee  large,  trifoliolate,  pulxNScent ;  common  petiole  5-8  in.  long ;  leaf- 
kta  4-6  in.  long,  3-5  in.  broad,  ovate,  acuminate,  the  two  lateral  unequal- 
i&d.  Flow^B  bright  blue,  in  long  panicled  racemes.  Legumes  flat, 
ttireEed  with  long  rusty  hairs,  2-3  in.  long,  2-6-seeded,  much  contracted 
Ween  the  seeds. 

Sab-Himalayan  tract,  from  the  Indus  to  Sikkim,  ascending  to  4000  ft  Oadh 
|>tttB.  Bengal,  the  Elonkan,  Canara.  Leafless  during  the  cold  and  hot  season, 
n  March,  AprU.  The  large  tuberous  roots  are  eaten  ;  they  are  also  used  for 
podtices  and  as  a  cooling  medicine ;  from  Kamaon  they  are  exported  to  the 
Fhina. 

11.  BUTBA,  Roxb. 

Trees  or  large  dimbeis,  with  trifoliolate  leaves.  Leaflets  stipellate,  the 
2  lateral  opposite.  Flowers  large,  orange-coloured,  in  fascicles  of  2-5, 
iQaiiged  in  racemes  or  panides,  with  linear,  deciduous  bracts.  Calyx 
olky  inside ;  the  .2  upper  teeth  connate  into  a  broad,  entire,  or  emarginate 
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lip.  Standard  oblong,  acute,  without  appendages,  rectirved ;  wings  £sdcali^ 
adhering  to  the  keel ;  keel  acute,  incurved,  as  long  as  the  standazd  or 
longer.  Upper  stamen  free,  the  others  connate  beyond  the  middle ;  anthsa 
uniform.  Ovary  sessile,  or  short-stipitate ;  style  long,  curved,  not  beaidei 
Legume  short-stalked,  oblong  or  broad-linear,  coriaceous,  1-seeded  and 
2-valved  at  the  top,  flat,  indehiscent  below. 

A  tree  ;  pedicels  twice  the  length  of  calyx        •        .        .      1.  ^.  frondeuL 
A  climber  ;  pedicels  three  times  the  length  of  calyx  2.  B,  Jtcpetiik 

1.  B.  firondosa,  Roxb.  Cor.  PI.  t.  21 ;  Fl.  Ind.  iiL  244 ;  W.  &  A. 

Prodr.  261  ;  Bedd.  FL  Sylv.  t.  176.— Sans.  Paldsa,  Vem.  Dhak^palat^ 
diichra.  North  India;  CMcha^  Bandelkhand;  ChiiUay  pcUds^  ^trAOy 
C.P.;  Kakria,  khakra,  khakro,  Banswara  and  Panch  Mehala;  Mur-mam, 
Gonds,  Satpura. 

Young  parts  downy  or  tomentose  with  soft  simple  hairs.  Stipaki 
linear-lanceolate,  stipels  subulate,  both  tomentose  and  deciduous.  LeafMi 
coriaceous,  hard,  clothed  with  adpressed  hairs  beneath,  and  a  few  soit- 
tered  hairs  above,  emarginate,  or  rounded  at  the  top,  the  terminal  leaflet 
broadly  obovate  j&om  a  cuneate  base,  generally  as  long  as  broad,  4-6  ia 
long,  the  lateral  leaflets  oblique-ovate,  smaller ;  lateral  nerves  4-8  on  eitbff 
side  of  midrib,  joined  by  numerous  prominent  reticulate  veins.  FioireB 
&sciculate,  in  rigid  racemes,  pedicels  twice  the  length  of  calyx.  BranclM 
of  inflorescence,  bracts,  and  calyx  densely  clothed  with  soft  fernigiiiooi 
hairs.  Legumes  pendulous,  tomentose,  4-6  in.  long,  l}-2  in.  broad;  seed 
oval,  flat,  smooth,  brown  1|  in.  long,  1  in.  broad. 

A  common  tree  throughout  India  and  Biuma,  the  Jhelam  river  its  ncntli- 
westem  limit.  Ascends  to  3000,  occasionally  to  4000  ft.  in  the  N.W.  Himsto 
Often  gregarious.  Thrives  on  the  stiff  black  soil  of  Central  India  and  ue 
Dekkan,  and  on  saline  soils  of  the  Paujab.  The  old  leaves  shed  in  Feh,  titf 
young  foliage  issues  in  April,  May,  usually  preceded  by  the  scarlet  flowera.  Tbe 
tree  in  full  bloom  presents  a  strikmg  spectacle,  like  fire  on  the  horizon.  The  finit 
ripens  in  June,  Jiuy.    Inhabits  the  open  countiy,  not  found  in  thick  foreaU 

A  moderate-sized  tree,  40-50  ft.  high,  with  a  crooked,  often  irr^ular  tmnlCi 
6-8,  at  times  10-12  ft.  Rirth,  and  few  crooked  branches.  In  N.W.  India  oftoi 
kept  down  as  a  shrub  by  constant  lopping.  Bark  ^  in.  to  1  in.  thick,  apongJTi 
inner  substance  fibrous,  outside  grey  or  Ugnt-brown,  rough,  unduhUed.  Wood 
coarse  and  open-grained,  with  prominent  medullary  rays  ;  weight  31-36  lb.  P^ 
cub.  ft.  Its  transverse  strength  P. =335  (Kyd).  Not  durable  except  nnflff 
water,  readily  eaten  by  insects.  (Said  to  be  durable  in  Quzerat)  In  Norfi* 
West  India  used  for  well-curbs  and  piles.  The  bark  of  the  root  yields  a  filxCi 
used  for  caulking  boats  on  tiie  Ganges  and  other  rivers,  also  for  slow-matoheesD^ 
coarse  cordage. 

From  natural  fissures  and  incisions  made  in  the  bark,  issues  during  the  ^ 
season  a  red  juice,  which  soon  hardens  into  a  rubv-coloured,  brittle,  astringd^ 
gum,  similar  to  kuio,  and  sold  as  Bengal  Kino  (Pharm.  Ind.  74).  bi  Oudh  id 
throughout  Central  India,  lac  is  collected  on  the  branchlets  of  this  tree ;  the 
insect  is  often  propagated  by  cutting  a  branch  with  the  coccus  on  it^  and  ^soi 
it  on  a  fresh  tree. 

The  leaves  are  used  as  plates,  instead  of  paper  to  wrap  up  parcels,  and  thflf 
are  given  as  fodder  to  buffaloes.  The  flowers  {Kasu,  North  India;  £i^ 
Quzerat)  are  collected,  and  made  (with  alum)  into  the  fleeting  yellow  dye 
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tted  in  the  Holi  festiTal ;  they  are  alno  used  medicinally.     The  seeds  are 
gKven  as  purgatiire  and  anthelmintic,  mostly  in  veterinary  practice. 

2.  B.  saperba,  Koxb.  Cor.  PL  t  22 ;  FL  Ind.  iii  247. 

A  gigantic  climber,  sterna  as  thick  as  a  man's  leg.  Leaflets  membranons, 
•eominate,  the  termhial  6-15  in.  long,  lateral  oblique,  smaller.  Flowers 
krger  than  those  of  B,  froruioaa,  of  a  gorgeous  orange-colour,  on  pedicels 
3  times  the  length  of  calyx,  in  lax  paniculate  racemes. 

Forests  of  Burma,  Bengal,  Oudh,  the  Circars,  the  northern  Konkan,  and  the 
Dehn  Doon.    FL  March.    Yields  kino  like  the  preceding  species. 

12.  SPATHOLOBUS,  HasskarL 

Luge  climbers,  with  trifoliolate  leaves ;  leaflets  stipollate,  the  2  lateral 
opposita  Flowers  small,  white,  purple,  or  pink,  numerous,  fasciculate 
on  the  branches  of  lai^ge  compound  panicles,  with  small,  narrow  bracts 
md  biactleta.  Calyx  4-dentate,  the  2  upper  teeth  connate  in  1.  Stan- 
dud  broad-ovate  or  orbicular,  obtuse,  without  appendages,  longer  than 
keel ;  wings  obliquely  oblong,  firee ;  keel  obtuse,  nearly  straight,  shorter 
than  wings.     Stamens,  ovary,  and  legume  Uko  Butea. 

1.  8.  Boxlmrghii,  Benth. — Syn.  BiUea  parviflora,  Koxb.  Fl.  Ind.  iii. 
248;  W.  &  A.  Prodr.  261;  Wight  Ic  t  210.— Vem.  M^iia,  mania, 
K.W.P. 

Inflorescence,  calyx,  petioles,  and  under  side  of  leaflets  pubescent.  Loaf- 
lets  ohovate,  acuminate,  longer  than  broad,  6-8  in.  long;  lateral  nerves  6-8, 
ucoate,  anastomosing  by  intramarginal  veins.  Flowers  whitish,  in  fas- 
odes  of  3,  in  large  terminal  and  lateral  panicles,  pedicels  as  long  as  calyx. 
TeeUi  of  c^yx  nearly  as  long  as  tube.  Standard  twice  the  length  of  calyx, 
emaiginate.  Legumes  4-5  in.  long,  1  in.  broad,  on  a  distinct  pedicel,  1  in. 
long,  seed  part  tomentose. 

A  powerful  climber,  common  in  the  forests  of  Burma,  Bengal,  Oudh,  and  the 
Sab-Himalayan  forests  as  far  as  the  Jumna  river.  Ako  in  the  Circars  and  the 
BOQtlittn  part  of  the  Konkan.  One  of  the  principal  climbers  in  the  Oudh  Sal 
(tttttfl,    FL  Dec.,  Jan. ;  fr,  ApriL 

Sereral  large  and  remarkable  forest- weeds  belong  to  the  genus  Flemingia, 
wlueh  is  generally  dassed  imder  Phateoleas :  1.  F»  Chappar,  Ham.,  and  2.  F. 
MUtferOf  Brown  (Hedyaarum  strobUiferumy  Roxb.  Ft  Ind.  iii.  350),  with 
in&ple  leaves,  those  of  the  former  lonc-petiolate,  cordate,  those  of  the  latter 
ovtte,  on  short  petioles.  Both  species  have  spikes  with  large  membranous  in- 
'bled  bractsL  enclosing  the  flowers.  F,  strobUifera  is  common  throughout 
bdia,  and  often  attains  8  ft  The  leaves  are  used  for  thatching.  F.  JrutictUoiOf 
^aH,  is  a  suJffiruticose  variety  of  strobUifera  in  the  North- West  Himalaya.  F, 
Ohcmpar  is  found  in  Burma,  Bengal,  Gbrakhpur,  and  the  sub-Himalayan  tract 
to  tfie  Jumna.  Three  other  species  have  trifoliolate  leaves, — viz.,  3.  ^.  linecUa, 
^oth  FL  Ind.  iiL  341,  common  nearly  throughout  India,  flowers  in  paniculate 
ii^emeB,  with  small  bracts  ;  4.  F,  congesta,  Koxb.  Fl.  Ind.  341,  Wight  Ic.  t. 
^)  vhich  is  closely  allied  to,  if  not  synonymous  with,  F,  semialatc^  Roxb., 
Y^^  Ic  t.  326^  common  nearly  throughout  India,  flowers  in  dense  axillary 
biacteate  spikes;  and  5.  F,  involucrcUa,  Benth.  in  PL  Junghuhn.  246,  sub- 
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Himalayan  tract  from  Assam  to  Kamaon ;  flowera  in  gdbaenlle  hetds  wA 
large  tomentose,  ovate-lanceolate  bracts. 

13.  CBOTATiARTA,  Linn. 

Herbs  or  shrubs,  with  simple  or  digitately  3-foliolate  (rarely  5-7-folio- 
late)  leaves.  Stipules  free  or  decurreni,  sometimes  small  or  none.  Mowen 
yellow  blue  or  purplish,  usually  in  terminal  or  leaf-opposed  raoemei 
Calyx-lobes  distinct,  or  <»lyx  more  or  less  bilabiate.  Standard  orlneobr 
or  ovate,  usually  callous  at  base,  shortly  clawed ;  wings  obovate  or  obkng; 
keel-petals  beaked.  Stamens  monadelphous  in  an  ppen  sheath ;  antbeii 
unequal,  alternately  basifixed  and  versatile.  Ovary  2-oo-ovulate;  stjle 
bearded.     Pod  globose  or  oblong,  turgid,  2-valved. 

1.  0.  Bnrhia,  Hamilton;  Benth.  in  London  Journal  of  Botany,  iL  (1843) 
474 ;  Boissier  FL  Orient  iL  26. — Vem.  Sis,  nssdi,  meini,  pdUij  Titni- 
Indus;  Khep^  khij),  khippi,  huta,  bhata,  bud,  Pb. ;  Ldthta^  khanm, 
kauridla,  Harriana,  Delhi. 

An  erect  or  procumbent  shrub,  with  slender,  close-set  entangled  brandM^ 
flexible  and  rush-like  when  young,  stiff  and  rigid  when  old.  Leaves  smiD 
and  scanty,  oblong  or  linear,  generally  less  than  I  in.  long,  more  or  Iw 
pubescent.  Flowers  yellow  with  red  veins,  on  short  pedicels,  fiii  i^ 
in  long  racemes,  forming  terminal  rigid  divaricate  panidea.  Legal 
short,  villous,  1-3-seeded,  twice  the  length  of  calyx. 

Common  in  the  plains  of  Sindh  and  the  Panjab,  Peshawar  valley,  indif 
sandy  places.  FL  Nov.-March.  Ropes  are  made  of  it  in  the  Panjab,  and  it  ■ 
browsed  by  cattle. 

Crotalatia  juncea,  Linn. ;  Roxb.  Cor.  PL  t  193 ;  Fl.  Ind.  iiL  269.— Son 
Sana,  Vem.  Sann,  sanni  (TVmmt,  Bombay).  The  well-known  Indian  heofi 
is  cultivated  throughout  North-West  India  for  its  fibre.  Several  other  Itqp 
herbaceous  species  of  Crotalaria  are  common  weeds  in  the  forests. 

14.  ALHAGI,  Desv. 

Calyx  campanulate,  with  5  small  acute  teeth.  Petals  ungnicalate,  difi 
nearly  as  long  as  calyx ;  standard  broad ;  keel  blunt.  Stamens  diade^ 
ous,  anthers  uniform.  Ovary  linear,  sessile ;  style  filiform,  inenrved.  Pod 
linear,  generally  moniliform,  contracted  between  seeds,  rarely  continuooii 

1.  A.  Manronun,  Desv. ;  W.  &  A.  Prodr.  232.  —  Syn.  ffedytarm 
AlJioffi,  WiUd. ;  Roxb.  FL  Ind.  iii.  344.  ITie  Camel'tham.  Vem.  Jawam, 
jewassiy  jawd,  jawdn,  jatDdni,     (Kas,  Sindh.) 

A  small,  nearly  glabrous  shrub,  extremities  pubescent;  aimed  wiA 
numerous  axillary,  spreading  spines,  ^1  in.  long.  Leaves  simple,  shoi' 
petiolate,  oblong,  coriaceous.  Flowers  red,  on  short  slender  pedicel^  1-^ 
from  the  axillary  spines.     Pod  about  1  in.  long,  straight  or  fieJcate. 

Widely  spread,  from  Greece  and  "Esypt  through  Western  Asia  and  AMusut 
tan  to  the  plains  of  North- Western  India ;  extending  east  as  far  as  ifong^ 
on  the  Ganges,  and  south  to  the  Southern  Mahratta  country.  Also  in  QxAi^ 
and  the  Konkan.  Generally  found  in*  dry  barren  places.  FL  Maxcb,  ApiiL » 
fr.  ripens  August. 
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Oundfl  delight  in  it  aa  fodder.  In  Qozerat,  Sindh,  and  the  Sonthem  P^njah, 
Kreeiia  (tattie^  em^lored  daring  the  hot  winds  are  made  of  it  Near  Kandahar 
nd  Herat  manna  is  foond  and  collected  on  the  bushes  at  flowering  time,  after 
the  spring  rains. 

15.  DESMODIUM,  Desv. 

Shmbs  or  herbs,  with  trifoliolate  or  unifoliolate  stipelkte  leaves.  Calyx 
eampanulate  or  turbinate.  Corolla  exserted ;  standani  broad ;  wings  more 
crlesB  adhering  to  the  keel ;  upper  stamen  entirely  or  partially  free ;  style 
ineunred ;  stigma  minute,  capitate.  Pod  usually  articulate,  the  articula- 
tioDS  flat,  1 -seeded,  rarely  splitting  open  at  the  upper  suture. 

Leaves  3-foliohite ;  bracts  snbnlate Z>.  Hlutfolium, 

LesTes  3-foliolate ;  bracts  orbicular,  foliaceous  .        .        .     />.  pulckellvm. 
Leaves  1-foliolate,  ovate,  softly  tomentose         .  .2).  kUi/olium, 

1.  D.  tJOiafolium,  Don.— Syn.  D.  nutans,  Bot.  Mag.  t  2867 ;  D. 
wrgmteum^  WalL  Yem.  Sambar,  sammary  shamrUy  ehambar,  ehamra^ 
dumydr^  chamkdi,  ehamkul,  marian,  matta,  mardra,  gur  kats^  gurshagal, 
p%  muMj  ehtii  mugt,  kali  mtut,  muH,  laber, 

A  large,  somewhat  difiuse  shrub,  with  trifoliolate  leaves.  Branchlets, 
iniofescence,  pods,  and  leaves  greyish  tomentose  or  canescent.  Leaflets 
iRoad-ovate  or  obovate  from  cuneate  or  rounded  base,  often  mucronate, 
vith  4-6  pair  of  prominent  lateral  nerves,  green  and  glabrescent  above, 
doihed  beneath  with  a  matted  tomentum  of  whitish  silky  hairs,  terminal 
ksflet  laigest,  2-5  in.  long.  Flowers  red,  on  slender  pedicels,  longer  than 
ca^  fasciculate,  in  spreading  terminal  panicles,  with  long  drooping 
huiehes ;  bracts  subulate,  brackets  setaceous,  at  the  base  of  calyx.  Pods 
3-3  m.  long,  \  in.  broad ;  joints  6-10,  somewhat  longer  than  broad. 

Gonunon  outer  Himalaya  from  the  Indus  to  Nepal,  3000-9000  ft.  FL  June- 
Sept  Bark  fibrous,  ropes  are  made  of  it  which  are  strong  but  not  durable.  In 
Kulu  and  Kunawar.  paper  and  pasteboard  for  the  Buddhist  monasteries  in 
Tibet  is  made  of  the  tMurk  (H.  Cleghom).    The  branches  are  browsed  by  cattle. 

%  D.  xmlcheUiun,  Benth. — Syn.  Hedysarum  pideheUum,  Linn. ;  Boxb. 
R  Ind.  iiL  361 ;  Dicerma  pulcMlum,  DC. ;  W.  &  A.  Prodr.  230 ; 
Wightlc.  t  418. 

An  erect  pubescent  shrub.  Leaves  trifoliolate,  leaflets  ovate,  obtuse, 
teiminal  4-5  in.  long,  more  than  twice  the  size  of  the  lateral  ones. 
%pale6  subulate,  with  long  bristly  points.  Flowers  in  terminal  and 
*dlaiy  spiciform  racemes,  the  flowers  in  the  axils  of  2-foliolate  bracts, 
&6  common  petiole  terminating  in  a  long  bristle,  the  two  lateral  leaflets 
^lAicQlar,  enclosing  the  flower.     Pod  generally  with  2  joints. 

Sooth  India,  Bengal,  Burma,  Oudh,  and  Qorakhpur,  particularly  in  the  Sfil 
wittta.   FLRS. 

i  D.  latifoUnin,  DC;  W.  &  A.  Prodr.  223;  Wight  la  270.— Syn. 
^^mnm  latifolium,  Eoxb.  FL  Ind.  iiL  350. 

A  Bhmb  with  a  short  woody  stem  and  spreading  branches.    Leaves  uni- 

K 
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foliolate,  broad-ovate,  4-5  in.  long,  with  an  obtuBe  or  cordate  base,  rongh 
above,  soft-tomentose  beneath.  Stipules  semicordate,  cuspidate.  Flowoi 
bright  purple,  in  axillary  and  terminal  racemes.  Pods  4-5  jointed,  haiij 
with  stiff  hooked  hairs. 

Bengal,  Ceylon,  Burma.    Oudh  forests.    Eamaon.    FL  C.S. 

This  genus  comprises  niunerous  other  shrubs  and  undershrabs  within  tiie 
range  of  this  Flora,  of  which  the  following  are  the  more  common  kinds : — Simpk 
leaves  have :  1.  B.  triquetrum,  DC. ;  W.  &  A.  Prodr.  224  (ffedyi.  triq^  BflA 
iii  347} ;  with  broadlv  winged  petioles.  2.  />.  gangeticum^  DC. ;  W^M  le.  SfH 
{Hedys,  ganget.,  Rozb.  iii  349) ;  with  ovate,  acute  leaves.  Trifoliolate  km 
have :  3.  D,  floribundum,  Q.  Don. — Syn.  />.  muUiflorum^  DC.  Z>.  dMm, 
Hot.  Re^.  t  967 ;  Bot.  Mag.  t.  2960.  4.  2>.  oxyphyllum,  DC.,  leaves  and  podi 
nearly  ^abrous  ;  pods  reticulate.  5.  D,  concinnum,  DC.  (/>.  pendulum,  WiQ. 
PL  As.  rar.  t.  94),  leaflets  oblong,  with  marked  laterd  nerves,  ascends  to  7000  ft. 
in  the  North- West  Himalaya.  6.  D.  ayrans,  DC;  Wight  Ic  t.  2d4  (Bed,  gyrm, 
Rozb.  iii  361) ;  lateral  leaflets  small,  very  sensitive,  showing  a  rotatory  motka 
during  the  day. 

16.  OUGEINIA,  BeniL 

Tree  with  trifoliolate  leaves,  and  large  stipellate  leaflets,  the  2  latenl 
opposite.  Stipules  free,  deciduous.  Flowers  white  or  pale  rose-colooied, 
on  slender  pedicels,  2  or  3  from  one  point,  in  short  fasciculate  racemes  on 
the  old  wood.  Bracts  small,  scaly ;  small  persistent  bracUets  under  flu 
calyx.  Calyx  indistinctly  2-lipped,  upper  lip  emarginate  or  bidenktia 
Standard  nearly  orbicular,  short-clawed.  Wings  conform  to  and  equal  tP 
the  keel,  slighUy  adhering  to  it.  Stamens  connate  to  beyond  the  nudilK 
one  quite  free ;  anthers  equal.  Ovary  sessile,  with  numerous  ovules ;  1M0 
incurved,  subulate;  stigma  capitate,  terminaL  Pod  linearK>blong^  M 
veined,  contracted  between  the  seeds,  scarcely  dehiscent  Seeds  SA 
flat 

1.  0.  dalbergioides,  Benth.— TAB.  XXIII.— Bedd.  FL  Sylv.  i  3&- 
Syn.  Dcdhergia  Ocjeinengis,  Roxb.  FL  Ind.  iii  220 ;  Wight  Ic.  t  Ml 
Sans.  Tinisa.  Vem.  Sannan,  edndan,  chdndan,  Pb.,  N.W.P. ;  Shdmjs^ 
pdnan,  Oudh ;  Tinsa,  tinnas,  titoas,  tewas,  dhewaa,  C.P. ;  Ser-maxf^ 
Gondi ;  Tunnia,  Banswara ;  Tdua,  Khandeish  Dangs. 

Pubescent,  terminal  leaflet  broad-oval,  2-6  in.  long,  lateral  obliqufr<M 
1^-3  in.  long ;  edge  undulate,  shallow-crenate,  4-8  prominent  main  nervO 
on  either  side  of  midrib. 

A  common  tree  in  Central  and  Northern  India,  as  far  as  the  Qodavery  on  tin 
east  side  and  Canara  on  the  west  side  of  the  Peninsula.  In  the  outer  Himalayas 
forests  from  the  Great  Gandak  river  to  the  Sutlej,  ascending  in  the  valleys  to 
4000,  and  in  places  to  5000  ft  The  Jhelam  appears  to  be  its  north-weittf* 
limit,  but  it  is  scarce  between  that  river  and  the  Sutlej.  Its  southern  and  etitsD^ 
limits  require  further  inquiry.  It  is  found  in  the  Oudh,  Gorakhpur,  Godavetfi 
and  Canara  forests.  The  old  leaves  are  shed  in  Jan.  and  Feb.»  the  new  foliig^ 
comes  out  in  April,  May.  The  flowers  appear  before  the  leaves  are  fufly  m 
from  March-May. 

A  middle-sized  tree,  20-40  ft.  high,  with  a  short,  crooked,  and  often  gnuifl^ 
trunk,  3-5  ft.,  occasionally  7-8  ft  girth.  Bark  cinereous  or  dark  brown,  wiu 
long  perpendicular  and  short  cross-fissures,  brittle  corky  scales  peeling  e^ 
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mall,  heutwood  Tanes  from  light-greeniflh  brown,  with  ydlow  Haae^ 
1  farown.  It  is  cloBe-gninedy  hard,  the  cnb.  ft.  weigfai  57-60  Id., 
1^  and  durable  ;  takes  a  beautiful  polish.  Much  Talued  for  agricul- 
anents,  wheels,  nares,  furniture,  also  for  building.    Combs  are  carved 

indent  red  gum  exudes  from  incisions  in  the  bark.  The  bark  is 
na  largely  used  to  intoxicate  fish.  Twigs  much  lopped  as  cattle- 
n  jdaces  oifficult  of  access,  tall  and  well-grown  specimens  are  .occa- 
et  with,  but  most  older^tiees  have  been  mutilated  by  lopping  and 
ff  the  bark. 

libe  of  Hecfysarece  belongs  JEtchwumiene  eupera,  Linn. ;  Wight  Ic  t 
.  Eetfysarum  lagenarium,  Roxb.  FL  Ind.  iiL  366.  Vem.  Sola,  PhQl" 
age  perennial  water-plant,  with  thick  stems  mainljr  composed  of  light 
I,  which  is  made  into  toys,  floats,  and  Solah  hats,  mvaluable  as  a  pro- 
jnst  the  sun.  Abundant  in  tanis  and  marshes  in  BengaL 
l>mu9i  DC,  Bot  Maff.  t  4670,  the  green  or  West  Indian  Ebony,  a 
with  orange-coloured  flowers,  and  dark  green,  nearly  black  heartwood, 
.  and  Cuba,  also  belongs  to  this  tribe. 

17.  DALBEBGIA,  Linn.  fll. 

r  dimbers,  with  alternate,  impaiipinnate  leaves,  without  stipels ; 
temate.  Flowers  small,  white,  lilac  or  purple,  in  dichotomouB 
!aily  branched  panicles;  bracts  and  bractlets  small.  Calyx 
the  lowest  anterior  tooth  generally  longer.  Standard  ovate  or 
i  wings  oblong,  as  long  as  standard ;  keel  obtuse,  shorter  than 
its  petals  connate  at  the  top.  Stamens  either  diadelphous,  the 
len  free,  or  monadelphous,  with  9  or  10  stamens,  or  equally  dia- 
wiih  2  bundles  of.  5  stamens  each,  and  the  vagina  slit  below  as 
bove;  anthers  small,  erect,  didymous,  the  cells  back  to  back, 
x)  the  end  of  the  filament,  opening  by  diverging  or  divaricate 
ith  a  short  slit  at  the  top.  Ovary  stipitate,  with  few  ovules ; 
rt,  incurved,  with  a  small  terminal  stigma.  Legume  like  a 
Uong  or  linear,  flat,  thin,  indehiscent,  with  1  or  a  few  seeds, 
ifimn,  flat 

MSt  shmbs ;  itamens  9  or  10,  monadelphous. 

r  small  trees ;  panicles  regularly  diehotomous  .        .!./>.  rimoaa. 

les;  panides  not  dichotomoua. 

■  obtnae  or  emaiginate ;  flowers  pedicellate  .     2.  2).  latifi^ia, 

a  acuminate ;  flowers  sessile 8.  2>.  Sissoo. 

nens  10,  equally  diadelphous. 

rith  reticulate  venation,  without  prominent  lateral 

es;  petals  and  stamens  inserted  in  the  middle  of  the 

K-tuoe 4.  D.  pamictUaia. 

riUi  prominent  parallel  lateral  ner?es ;  petals  and 

lens  inserted  at  the  base  of  calyx-tube. 

a  11-15 ;  panicles  lax ;  the  3  anterior  calyx-teeth 

ute,  the  2  posterior  obtuse 5.  D.  lanceolaria. 

M 18-19 ;  panicles  compact ;  4  calyx- teeth  obtuse,  the 

h  longer  and  subacute  .  •        .     6.  2).  hircina, 

brubs ;  stamens  10,  equally  diadelphous  .  .     7.  />.  vdvbiUi. 

valuable  South  American  timber-trees  belong  to  this  genus.  Of  the 
rarieties  of  Bosewood  exported  from  Rio  Janeiro,  the  two  finest  are  sup- 
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plied  by  species  of  Dalberaiaj  chiefly  by  D.  niffrOj  diisMd  in  the  same  leete  '• 
as  the  ln(Dan  Sissoo  and  Blachcooa  (Bentham,  Synopsis  of  Dalbeigien^  LinE  j 
Soc  Joor.  iy^  SuppL  5).  ^ 

1.  D.  rimosa,  Hoxb.  FL  Ind.  iiL  233 ;  Wight  Ic  t  262. 

A  large  shrub  or  small  tree,  glabrous.  Leaflets  5-9,  oyal,  2-3  in.  long; 
acnte  at  botli  ends,  with  numerous,  prominent^  parallel  nerves.  Panidei 
terminal  and  axillary,  lax,  regularly  dichotomous;  flowers  on  short  pedioek^ 
small,  less  than  \  in.  long.  Calyx  supported  by  2  obtuse  bracUets,  coh 
panulate,  all  teeth  obtuse,  shorter  than  the  tube.  Claws  of  petals  ve^  shoii 
Stamens  10,  monadelphous.  Ovary  short^tipitate,  ovules  1-2.  LegamB  * 
2-3  in.  long,  1  in.  broad  or  less,  1-eeeded.  j 

n 

Sikkim  Tend,  Assam,  Kasia  hills,  and  Silhet  Also  in  the  Siwalik  tnct  ni  \ 
outer  Himalaya  west  to  the  Jimma,  ascending  to  4000  ft.,  J.  L.  S.  FL  Modi  ^ 
April ;  seed  npens  Nov.,  Dec  i 

2.  D.  latifolia,  Roxb.  Cor.  PL  t  113;  FL  Ind.  iiL  221 ;  W.  A  A 
Prodr.  264 ;  Wight  Ic  t.  1156;  Bedd.  FL  Sylv.  t  24.     The  Bladcwod  : 
or  Boseicood  tree  of  Southern  India. — Yem.  Sitsdl^  Oudh ;  Sdksdl^  SUaSf 
Mirzapore  distr. ;  Shtsham,  Banswara ;  sirras^  sirsa^  sisaa^  susu^  Mandk 
and  Chindwara  distr.  of  C.P. ;  Biti,  Can. 

A  large  glabrous  tree,  with  dark-purple  heartwood.  Leaflets  S-7,geiiJen]|f 
5,  alternate,  broad-obovate  or  orbicular,  obtuse  or  emaiginate.  FloinB 
greenish  or  yellowish  white,  on  slender  pedicels  as  long  or  nearly  m  kpf 
as  the  calyx-tube,  in  axillary,  branched,  and  divaricating  pcaddes.  Ci^ 
segments  oblong  or  ovate,  obtuse.  Stamens  9,  all  united  in  a  abei^ 
open  on  the  upper  side.  Ovary  glabrous,  with  5  ovules ;  style  dendflii 
nearly  as  long  as  ovary ;  legume  oblong-Unear  or  oblong-lanceolate^  1"4- 
seeded. 

Dry  forests  of  South  and  Central  India,  firequently  associated  with  Teak  ul 
Bamboo  in  South  India,  also  in  the  evergreen  forests  TBedd.),  extending  noitii  ti 
the  Satpura  range,  Bandelkhand,  and  uie  Malwa  plateau  (Basal  in  MeymV 
Also  in  the  Andamans,  in  lower  Bengal,  Behar,  in  Sikkim  at  the  foot  of  ttt 
Himalaya,  and  ^scarce  and  small)  in  tne  Baraitch  and  €k)nda  forests  of  Ondl^ 
along  the  base  ot  the  hills.  Old  leaves  are  shed  Feb.,  March,  new  leaves  anpetf 
in  ApriL  The  flowers  appear  with  the  young  foliage,  or  before  the  old  bM 
foil ;  the  pods  ripen  from  Oct-Feb. 

In  South  India  and  the  Godaveiy  forests  (Ahiri),  a  large  tree  60-80  ft  biA 
with  an  erect,  but  not  generally  straight  or  regular  trunk  to  20  ft.  girth,  b 
North  India  a  moderate-sized  or  small  tree.  Numerous  thick  branches,  fSpfA^ 
ing  into  a  large  shady  crown.  Branchlets  grey,  bark  of  trunk  ^1  in.  tfaxiki 
cinereous,  less  rough  than  the  bark  of  Sissoo.  Foliage  fine  glossy  dark  giMB. 
Coppices  well,  ana  propagates  itself  readily  by  self-sown  seed.  "Easily  rniol 
from  seed,  but  of  slow  ^wth,  especially  while  young ;  5-9  rings  per  in.  of  radiA 

Sapwood  lar^,  whitish ;  heartwood  with  an  irregular  outline,  from  deep  nni^ 
brown  to  blackish  purple,  with  white  or  purplish  veins  and  streaks  of  uifjoSaa 
colour,  and  small  whitish  specks  ;  fine-grained,  strong,  and  heavy.  The  anv- 
age  weight  of  seasoned  Blackwood  fluctuates  between  50  and  54.68  lb. ;  the  lonv 
figure  is  that  given  by  Skinner,  and  the  higher  is  the  result  of  Bak^s  experi- 
ments made  with  M^ber  wood.  In  the  Central  Provinces  list,  however,  the 
weight  is  given  at  66  lb.     The  average  value  of  P.  ranges  between  Titt  and 


Dalbergia.]  XXXL  LEOUMINOSiB.  149 

1104,  and  may  be  taken  at  960.  Old  trees  are  often  hollow,  and  have  ring- 
ihakes.  When  fireah-sawni  tiie  wood  has  an  agreeable  smelL  Much  yalned 
for  funitiire.  Combs  and  a  great  variety  of  ornaments  are  carved  of  it  Largely 
used  for  yokes,  cart-wheels,  plou^is  and  other  aCTicultural  implements,  knee- 
timbers  01  boats,  and  for  constmction,  also  for  Rpokes  and  fellies  of  gun-carriage 
wlieelB.    In  Oudh  the  tree  is  pollarded  for  cattle-fodder. 

3.  D.  Siflsoo,  Eoxb.— Tab.  XXIV— FL  Ind.  iiL  223 ;  W.  &  A. 
ftodr.  264 ;  Bedd.  FL  Sylv.  t.  25.  The  Sissoo  /rce.— Sans.  Siusapcu 
Vem.  Shtshamy  sissu,  throughout  North  India  ]  Shetca,  Pushtu ;  Tdlij 
mftdoTy  shvf^  iklOf  neUcar^  Pb. ;  SUsdi,  Oudh, 

A  laige  tree  with  brown  heartwood«  Young  parts  pubescent  or  tomen- 
ftofle.  Leaflets  3>5,  alternate,  broad-ovate,  acuminate,  glabrous  when  old. 
Flowers  yellowish  white,  nearly  sessile,  in  unilateral  spikes,  which  are 
arranged  in  short  axillary  panicles;  ramiiications  of  inflorescence  and 
caljx  piloee.  Stamens  9,  dl  united  into  a  sheath,  open  on  the  upper 
aids.  Ovary  on  a  long  stalk,  pubescent ;  style  very  short,  much  shorter 
than  the  ovary ;  stigma  large ;  legume  linear-lanceolate,  generally  2-3- 
iBedod. 

ThQ  Sissoo  tree  is  indigenous  in  the  sub- Himalayan  tract,  and  in  the  outer 
HiiiuJajan  valleys,  from  tiie  Indus  to  Assam,  ascending  to  3000,  and  at  times 
teSOOO  ft  Generally  gres^ous,  mostly  on  sand  or  sravel  along  the  banks  of 
mot  or  on  islands,  eztenmn^  50-100  miles  into  the  pains.  Believed  to  be  indi- 
gmoiu  also  in  Quzerat.  Belachistan,and  Central  India.  I  have  never  seen  it  really 
vild  outside  the  sub-Himalayan  belt  Cultivated  and  often  self-sown  through- 
€tt  India ;  thrives  best  on  ught  soil,  and  requires  a  considerable  amount  of 


The  old  leaves  turn  reddish  brown,  and  begin  to  fall  in  December, 
bat  eootinne  to  be  shed  m>  to  February,  when  the  young  foliage  comes  out, 
continoing  until  ApriL  The  full-grown  foliage  is  of  a  fine  clear  green  colour. 
Young  trees  are  occasionallv  leafless  for  a  few  weeks  ;  old  trees  ore  hardly  ever 
viUumt  leaves.  FL  from  March-June,  at  times  with  a  second  flush  between 
Jily  and  October;  the  seed  ripens  from  November-February,  and  generally 
naMins  long  on  the  tree. 

Under  favourable  circumstances  a  large  tree,  attaining  60  ft  and  more,  with  an 
OBct  bat  not  straight  or  regular  trunk  6-12  ft  in  prth  ;  large  branches  sup- 
pnting  a  (qneading  crown.  Young  shoots  downy,  bifarious,  drooping ;  branch- 
m  dnereous  or  light  brown  ;  bark  of  trunk  }-l  in.  thick,  crey  or  pale  brown  ; 
aanow  strips  exfoliating  between  more  recent  obliquely  longitudmal  shallow 
^Moes,  ana  distant,  older  deep  cracks,  which  tail  off  into  each  other. 

Stupwood  small,  light -coloured ;  heartwood  close-grained,  brown,  mottled 
vitk  darker  veins,  in  old  trees  sometimes  very  dark,  nearly  black.  Medullary 
^  very  fine.  Pores  laige,  scanty,  uniformly  distributed,  often  joined  by  narrow 
pPceatnc  bands  of  whitudi  tissue.  A  cub.  ft  of  seasoned  heartwood  weighs 
ntveen  45  and  50  lb.  Skinner  gives  it  at  &0,  but  this  is  too  high  as  an  average. 
^  results  of  Baker's  numerous  experiments  range  between  42.68  and  46.25  ; 
^  afenge  of  my  experiments  of  1864  was47.83,  and  of  1865, 45.83.  Instances 
ttBiiliowever,  recorded  of  a  greater  weight  (55.5  lb.,  average  of  3  experiments  by 
Kajor  Russell,  Calcutta,  1862).  Unseasoned  wood  weighs  64-70  lb.  The  trans- 
vene  strength  of  Sissoo  is  probablv  somewhat  less  than  of  Blackwood,  but  con- 
■^bhr  greater  than  of  Teak,  and  even  greater  than  of  Sol.  Skinner  gives  the 
^^01  P.  at  870;  the  average  of  33  experiments  made  by  me  in  1864  was  739, 
^  51  experiments  made  in  1865  gave  865.    Considering  these,  and  the  results 
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of  the  numerous  recorded  experiments  by  Baker,  Cunningham,  and  othen,aiiii 
excluding  extremes,  the  mean  value  of  r.  will  be  found  to  range  between  700 
and  900.  Sissoo  is  very  elastic,  it  seasons  well,  does  not  warp  or  split,  and 
takes  a  fine  polish.  It  is  durable  in  the  Panjab  and  North-West  India,  les  m 
in  BengaL    j3oats  made  of  Sissoo  on  the  Chenab  will  last  20  yean. 

Sissoo  wood  is  esteemed  highly  for  all  purposes  where  strength  and  elait^dkf 
are  required.  It  is  used  extensivelv  in  boat-building,  for  carts  and  caniaM 
agricultural  implements,  camel-saddle- frames,  doors  and  window-finuneSk  and  ia 
construction  generally.  It  is  an  excellent  and  beautiful  fuzniture-wood.  At 
present  the  use  of  Sissoo  wood  is  only  limited  by  the  insufficient  sunpl^.  Uafl 
about  1820,  considerable  supplies  of  lanje  Sissoo  logs  were  regularly  nnjportBd 
into  Calcutta  from  the  forests  of  the  sub-Himalayan  tracts  of  Nepal  and  adjQimi| 
districts.  In  those  days  Sissoo  was  the  principal  wood  used  for  the  eonstrodki 
of  gun-carriages  in  Bengal ;  and  it  was  only  between  1820  and  1830  that  Suno 
of  &rge  dimensions  became  scarce,  and  that  Sal  timber  began  to  be  used  eztab 
sively  for  this  purpose,  being  more  plentiful  than  Sissoo,  though  heavier,  lal 
not  easily  seasoned.  The  twigs  and  leaves  are  often  lopped  for  catUe-fDodff; 
camels  prefer  Sissoo  to  Kikar.  The  raspings  of  the  wood  are  used  in  utiiv 
medicine. 

The  Sissoo  is  easily  raised  from  seed,  grows  rapidlv  with  along  tap-rool  Db 
night  frosts  in  the  Panjab  turn  the  leaves  black,  out  do  not  kill  me  plants.  Thi 
roots  arc  bitter,  and  are  not  touched  by  white  ants  or  rats.  The  Sissoo  tree  oon- 
tinues  to  grow  rapidly  until  it  attains  maturity.  In  the  Panjab  it  attains,  imds 
fair  conditions,  on  an  average  2^  ft  girth  in  12,  and  4^  ft.  in  30  years.  It  cop- 
pices well,  and  in  the  Southern  Panjab  and  Sindh  it  has  always  been  xaiM 
from  slips,  often  cuttings  of  thick  branches.  The  slips  are  cut  1  ft.  long,  and  an 
put  in  aoout  the  end  of  Feb.,  sometimes  in  March. 

In  the  large  plantations  made  since  1865  in  the  Panjab  plains,  the  Sissoo  kit 

E resent  the  most  important  tree.  Its  requirements  and  treatment  are  beginniig  ti 
e  well  imderstood,  and  several  thousand  acres  are  now  stocked  witii  it.  Hen^M 
well  as  in  its  natural  habitat,  the  Sissoo  shows  a  decided  preference  for  a  light  8a»|f 
soiL  The  tree  is  healthiest  in  the  low  Sailaba  lands,  which  stretch  alonsw 
main  rivers,  and  are  kept  moist  by  percolation.  On  the  bar  or  high  gro1mall^ 
tween  the  rivers  it  thrives  with  the  aid  of  canal  irrigation  when  the  soil  ii  t 
sandy  loam.  On  stiff  binding  soils  the  roots  are  small  and  the  trees  often  v- 
healthy.  On  saline  soils,  and  when  there  is  a  substratum  of  kankar,  the  Sono 
will  not  thrive.    Regarding  the  eventual  yield  of  these  Sissoo  plantations,  and  tiK 

Production  per  acre,  no  definite  estimate  can  yet  be  based  upon  the  fra^entttf 
ata  available.  But  so  much  is  certain,  that  these  plantationB  will  yield  1^ 
supplies  of  fuel  and  a  proportion  of  timber,  thou^n  it  may  appear  doaM* 
whether  so  near  its  north-western  limit  the  tree  will  attain  dimensionB  at  A 
approaching  to  those  of  the  Sissoo  in  the  more  moist  and  forcing  climate  of  tk* 
Nepal  and  Sikkim  Terai,  or  in  BengaL 

4.  D.  paniculata,  Eoxb.  Cor.  PL  t.  114 ;  Fl.  Ind.  iiL  227 ;  W.  &  i; 
Prodr.  265. — ^Vem.  Katsirsa,  Oudh ;  Doheiriy  dhobin,  pdaaiy  C.P.  \  Padf^ 
Dharwar. 


A  large  or  moderate-sized  tree,  the  wood  in  broad  concentric 

alternating  with  narrow  layers  of  fibrous  tissue.  Young  brauchlets,  pc^ 
oles,  and  inflorescence  hairy.  Leaves  turn  black  in  dr]^g;  leaflets  i-\S 
generally  1  in.  long,  obovate,  oblong  or  oval,  glabrous,  hairy  beneath  akfJ 
midrib ;  venation  reticulate;  no  prominent  lateral  nerves.     Panides  ts^ 
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and  axiUaiy ;  flowers  bluish  white,  nearly  sessile,  crowded  on  short 
unilateral  lacemee ;  bracts  oblong,  villose,  early  deciduous.  Calyx  cam- 
pmidate,  densely  hairy  outside,  ^brous  inside,  all  teeth  acute.  Claws  of 
petals  as  long  as  calyx-tube.  Standard  from  cordate  base  oblong,  broader 
abore,  with  straight  sides,  not  thickened  above  the  claw.  Stamens  10, 
eqtislly  diadelphous;  inserted  with  petals  in  the  middle  of  calyx-tube, 
(hary  glabrous,  ovules  2-3.  Legume  1^2^  in.  long,  ^-|  in.  bioad,  1-2- 
neded,  narrowed  at  base  and  at  top. 

Sooth  and  Central  India.  Gonda  forests  in  Oadh.  Siwalik  tract  west  to  the 
Jumna,  ascending  to  2500  ft.  Leaves  are  shed  Feb.,  March  ;  the  new  foliage 
comes  out  in  Apnl  and  May,  with  the  flowers. 

A  moderate-sized  or  large  tree  (60  ft.  high  in  the  Satpuras).  Trunk  erect, 
iiiegalaily  scooped  out,  fluted  and  compre^ed,  attaining  5-6  ft  girth.  Bark 
■Booth,  greenish  white  or  cinereous.  Wood  greyiidi  white,  no  heartwood. 
Stractiue  most  remarkable,  entirely  different  from  that  of  other  DalbeigiaSb 
BrmkI  eonoentric  masses  of  wood  alternate  with  narrow  edt  layers  of  a 
fiaoQs  substance,  so  that  planks  cut  of  old  trees  often  fall  to  pieces.  The 
nawned  wood  weighs  48,  and  the  unseasoned  wood  54  lb.  per  cub.  ft  (R.  Th.) 
Srentoally  this  remarkable  species  may  have  to  be  placed  in  a  distinct  genus. 

5.  D.  laaceolariA,  L.— Syn.  D.  /rondosa,  Hoxb.  FL  Ind.  iiL  226 ; 
Wi^t  Ic  t  266 ;  W.  &  A.  Prodr.  266.— Vem.  TaMi,  bithua,  N. W.P. ; 
Barbai,  parhdti,  Banswarra ;  Oengri,  Panch  Mehals ;  Harrdni^  Dharwar. 

A  tree,  glabrous,  inflorescence  covered  with  ferruginous  pubescence. 
Leaflets  11-15,  oval  or  oblong,  obtuse,  1-2  in.  long;  lateral  nerves 
anmerous,  parallel,  joined  by  reticulate  veins.  Panicles  laige,  lax,  ter- 
ininal  and  axillary ;  flowers  \-\  in.  long,  on  short  slender  pedicels,  in  short 
milateral  racemes.     Calyx  broad-campanulate  or  turbinate,  hairy  outside, 

eons  inside,  the  2  upper  teeth  obtuse,  the  3  lower  teeth  acute.  Stan- 
obovate,  thickened  above  the  claw.  Stamens  10,  equally  diadelphous. 
Ovaiy  long  stipitate,  generally  hairy  at  the  base,  with  3  ovules.  Legume 
1|4  in.  long,  |-|  in.  broad,  1-3-seeded. 

Sooth  India  on  the  west  side,  as  far  as  Banswara  on  the  Mhye  river,  on  the 
cut  side  to  Behar.  Also  in  the  Siwalik  and  outer  Himalayan  tract,  extending 
«Mt  to  the  Jumna  river,  ascending  to  2500  ft  Leafless  for  a  short  time,  young 
bliige  in  March ;  fl.  ELS. ;  seed  Sept,  Oct 

A  middle-sized  tree,  attaining  30-40  ft.,  with  a  straight  trunk  4-5  ft  girth. 
Bttk  thin,  light  or  brownish  grey.  Wood  white,  without  the  peculiar  concentric 
^en  of  D,  paniculata.    Small  patches  of  black  heartwood  m  the  centre. 

6.  D.  hirdna,  Ham. ;  Benth.  Joum.  Linn.  Soc  iv.  SuppL  46. — Yem. 
Sarao,  bandir,  iantia,  gogeroy  N.W.P. 

A  small  tree.  Branchlets,  petioles,  and  inflorescence  clothed  with 
dense  ferruginous  tomentum.  Leaves  6-10  in.  long.  Leaflets  13-19, 
oral  or  oblong,  obtuse,  with  adpressed  hairs  on  both  sides ;  lateral  nerves 
inimerous,  parallel,  joined  by  reticulate  veins.  Panicles  short,  axillary, 
compact.  Flowers  small,  \  in.  long,  on  slender  pedicels,  as  long  as  calyx, 
^yx  campanulate,  densely  hairy  outside,  glabrous  inside,  4  teeth  ob- 
tose,  the  5th  longer  and  subacute.     Standajrd  ovate,  gradually  narrowed 
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:  A  *Ja,^,  sad  ihScksiei  i^cre  is.    StemaB  10,  cqiuHj  dudelphooi^ 
i=:3er^cd  wizk  iccu  is  icti  bm  of  a^^jx-tdbcL     Otbij  stipibitoi  hanj. 
cisir  !Czii:zfii.  IzueKT.  It-1  iz.  kc^  :|  in.  bKoad,  1  1  ■ceded. 


Ol 


7.  D.  ToSibaa;,  Rnb.  C.tl  TL  :.  151;  FL  Ind.  iiL  231;  W.&A 

A  lirg»  -ilizire?.  ^^^rrc^sk  :=It  r«€£>jliH  ao-i  zamificttioiis  of  inflom- 
eence  zibestx^z.  JJsiTis  ^  f*.  Lk:  ksflets  11-13,  nesilj  oppodK 
ol'I:::^*  r^n-rnZT  ^rcairr  is  ih«  iotl  obtuse,  retoK,  often  mneraoi^ 
giJibrrzs.  vhL  7^ci'r^IjL:e  Ts=dw  no  pRznzDai?  latexad  hotml  InflonBOHiBi 
Lcze,  :cr=i=^  a;id  it-T.lt,  iro>:ixz^  composed  of  nmneroiis  eomoM^ 
{i^i:ii:culi:^.  •i£^':":cci*x:«  ^uzicLe^,  vnick  eonsisl  of  short  imilifani 
noex&es.  brfarte  •: II : nz.  d-3ci-i:i:-c3  after  flowerxng.  Flowen  pale  bhMi  |  ii. 
lon^;  caljx  sL:n-p<diceILi:e,  nboLirHazspanuIates.  Tflloos^  the  S  iqips 
teeth  aca:e,  the  3  lovgr  obnae.  Claws  of  petals  ahocter  than  edjx* 
tabe.  S:^iiri  bnnJ.  Siasezzs  10,  eqoaHj  dndelphoiis.  Ofuj kqg- 
£tipitate,  ni^b.  2  ot::Ic& 

SsVHf:n.i!jiyan  tn:s.  Kamatcxi  so  Sikkxnu  Ooih  fareata,  Bdiar,  the  Gbtail 
ProTin^es,  BAairtkh.in-L  as.*!  the  Corozoaziilel  coast.  Cammoii  in  the  Sal fioMli 
of  Oudh.  FL  Febr^  M.iruh  ;  j««d  liLiT.  A  laige  climber  with  ¥07  too^  wooi 

IS.  FTEBOCABFIJ8,  L. 

Trees  with  alternate,  iznparipinnale  leares ;  leaflets  altematei  witboot 
i^tipels.  Flowers  large,  yellow,  in  eimple  racemes  or  lax  psnidea 
Calyx  campannlate.  with  an  acute  base,  generally  curved,  Mentite 
Petals  on  long  claws,  those  of  the  keel  fre«,  or  slightly  connate  at  Ak 
top.  Stamens  10,  monadelphoas;  the  tnbe  slit  above,  more  or  Itf 
divided  into  2  bandies  of  5  each,  the  10th  stamen  frequently  freo; 
anthers  versatile,  cells  parallel,  opening  longitudinally.  Ovaiy  with  M 
ovules.  Pod  flat,  orbicular  or  ovate,  genenlly  somewhat  oblique,  tk 
seed-part  in  the  middle.     Seeds  1-3,  separated  by  hazd  dissepiments. 

1.  P.  ICanaidnm,  Roxb.  Cor.  PL  t  116 ;  FL  Ind.  iiL  234 ;  W.  Ai* 
Prodr.  26G;  Bedd.  FL  Sylv.  t  21.  Often  caMed  Bastard  Teak— V«n. 
Bija,  Inja  «/,  b\Ja^7ir^  tyhwij  bi€L,  bibia  (Homaf^y  Canar.) 

A  lai^p^e  deciduous  tree,  with  full  foliage  and  dark-green  shining  leaver 
Leaflets  .3-7,  coriaceous,  elliptic,  obtuse,  emarginate  or  acuminate,  with 
scattered  adpressed  hairs  on  both  sides  when  young;  glabrous,  shinioS 
when  full-grown ;  lateral  nerves  numerous,  arcuate,  joined  by  promiodii 
niticulate  veins.  Flowers  j^  in.  long,  on  short  pedicels,  in  short  Iitenl 
and  terminal  paniculate  racemes.  Calyx,  peduncles,  and  pedicels  vidi 
scattered  adpressed  hairs.  Stamens  and  petals  inserted  above  the  base  of 
calyx.  Claws  shorter  than  petals,  lamina  of  all  petals  broad,  waved  tf 
curlf^L  Stamens  monadelphous,  the  tube  divided  deeply  into  2  bundltf- 
Ovary  hairy.    Pod  angular,  nearly  orbicular,  1 J-2  in  diam. ;  style  lateiJ- 

^Jommon  formerly  in  South  and  Central  India,  though  now  in  many  plaoea 
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nie  or  nfiariy  extirpated.  On  the  west  side  found  in  the  Santokh  forests  of 
Meprsi,  S. W .  of  Keemach ;  on  the  east  side  as  far  as  the  Raimidbial  and  Minapur 
UUiiy  near  the  Ganges  ;  also  in  the  extreme  S.£.  comer  of  Kamaon,  ascending  to 
1000  ft. ;  not  reported  from  the  Oudh  forests.  FL  May,  June  ;  the  se^  ripens 
Bfic-Maich. 

Attains  a  considerable  size,  with  an  erect,  but  not  venr  straight  trunk  6-8  ft. 
pitit  Yields  beams  20  ft.  long,  and  20  in.  square.  In  Central  India  large  ti^es 
•le  now  rare,  save  in  the  less  accessible  parts  of  the  forests.  (Maikal  range  and 
Delakhari  S&l  foresta)  Bark  jk-|  in.  thick,  cinereous  or  dusky  grey,  rugose,  with 
the  outer  softer  corkv  layers  naking  off.  Inner  bark  reddish  brown,  fibrous, 
ftipwood  large,  whitish.  Heartwood  reddish  brown  or  nut  brown,  close-grained, 
toqgh  and  strong.  In  the  green  state  the  cub.  ft.  weighs  65-70  lb.,  seasoned 
Mreen  51  and  56  lb.  Skinner  gives  the  value  of  P.  at  868.  The  results  of 
PtekVs  experiments  in  Mysore  range  between  693  and  950.  Seasons  well, 
yoBi  a  fine  polish,  and  is  durable.  The  heartwood  is  full  of  gum-resin,  and 
M»  yellow  when  damp.  Makes  beautiful  furniture,  and  is  much  used  for 
doom  and  window-frames,  posts  and  beams.  Highly  valued  for  cart  and  lx>at- 
tnflding,  for  cotton  gins  and  agricultural  implements.  In  the  peninsula  it  is 
eoDiidered,  next  to  Teak  and  Blackwood,  the  most  valuable  tree,  and  the  timber 
iften  f^hes  the  same  price  as  Teak.  From  wounds  in  the  bark  flows  copiously 
a  nd  gnm-iQsin,  true  Kino,  colL  in  S.  I.,  and  exported.  It  is  sold  in  little 
■igolar  pieces,  brittle,  black  and  shining  ;  melts  in  the  mouth  with  a  strong, 
nq^v  astringent  taste,  like  the  kino  of  BtUea  fnmdota,  which  it  much 
Menudes. 

To  the  same  genus  belonc; :  2.  P.  santalinvSf  L.  fiL,  the  red  Sanders  wood  of 
fte  North  Arcot,  Cuddap^,  and  Eumool  forests.  Also  found  by  Beddome  in 
file  Qodaveiy  forests,  but  not  known  further  north,  with  3  leaflets  and  smaller 
ioven ;  claws  as  long  as  the  lamina  of  petals.  3.  F.  indicus,  Willd.,  with  7-9 
iODnmate  leaflets,  l£e  Padouk  of  Burma.  The  rosewood  or  lancewood  of 
Wtem  tropical  Africa  is  the  produce  of  F,  erinaceuB,  Poir. ;  Quill,  et  Perr.  FL 
8a^t54. 

19.  PONQAMIA,  Vent. 

T^  with  imparipinnate  leaves,  the  leaflets  opposite,  without  stipels. 
Oilyz  cup-shaped,  truncate,  or  with  5  indistinct  teeth.  Standard  broad- 
onte,  thickened  at  the  base,  with  callous  inflexed  auricles  at  the  top  of 
tbe  daw ;  keel  obtuse,  its  petals  cohering  at  the  back  near  the  top.  Sta* 
BieDs  10,  monadelphous,  the  tenth  stamen  free  at  the  base,  in  the  middle 
annate  with  the  rest  into  a  closed  tube ;  anthers  versatile.  Ovary  nearly 
s^e,  with  2  ovules ;  style  filiform,  incurved,  with  a  small  terminal  stigma. 
I^igame  oblong,  indehiscent,  1-se^ed,  shell  thick,  coriaceous,  the  sutures 
oHoae,  without  wings.     Seed  reniform,  thick,  hilum  smalL 

1.  P.  glal>ra,  Veni  ;  W.  &  A.  Prodr.  262 ;  Wight  Ic.  t  59 ;  Bedd. 
•^Sylv.  t.  177. — Syn.  Oaledupa  indka.  Lam. ;  Roxb.  FL  Ind.  iii.  239. 
•^Sans.  Karanjaka,  Vem.  Fdpar,  pdpri,  karavj,  karanjh,  kanji,  kunj. 
I^  n.  Sukchein,  Pb. ;  Ckarr,  Mairwara. 

A  moderate-sized  tree,  glabrous,  almost  evergreen,  with  bright-green  shin- 
^  leaves.  Leaflets  2-3  pair,  ovate  or  elliptic,  short^acuminate,  3-5  in. 
^  with  4-6  lateral  arcuate  nerves  on  either  side  of  midrib.  Flowers 
^ed  blue,  white,  and  purple ;  petals  dark-veined.  Pod  thick,  hard, 
"^-ovate,  about  2  in.  long,  I  in.  broad,  acute  at  both  ends. 


154  XXXI.  LEOUMINO&fi.  [Pof^OMO. 

Common  near  banks  of  streams  and  watercourses,  and  elsewhere  in  moiik 
loccdities;  often  associated  with  TemdncUia  ArjunOym  South  and  Central  Indiai 
Burma,  and  Bengal  Also  at  the  foot  of  the  Himalaya,  and  in  the  ooUr 
valleys  extending  west  to  the  Bavi  (not  common^,  and  ascending  to  2000  tL 
Outside  India  in  Ceylon,  Malacca,  the  Indian  Archipelago,  extendmg  noiihiviid 
to  SouUi  China,  and  eastward  to  the  Fiji  Islands,  Tunor,  uid  troptcu  AnstnliL 
The  leaves  are  shed  in  April,  and  are  renewed  soon  afterwards.  ¥L  May,  Joe ; 
the  pods  ripen  in  April  of  the  ensuing  year. 

Attains  50-60  ft ;  trunk  short,  not  very  re^ar,  5-8  ft  girth ;  crown  spmi- 
ing,  shady.  Bark  smooth,  striated,  of  a  whitish  or  dus)^  cinereous  ooloiii^  1 
in.  thick.  Inner  bark  yellowish,  fibrous,  with  an  unpleasant  smelL  Wood 
yellowish,  with  darker  veins,  hard,  and  tough  ;  sap  and  neartwood  not  distXBd 
Used  for  building,  but  not  durable,  readily  eaten  oy  insects.  In  South  Indk 
solid  cart-wheels  arc  made  of  it  The  pods  (bara  karam)  and  the  leaves  m 
used  in  native  medicine,  and  oil  is  expressed  from  the  seeds,  used  for  buzmoft 
and  medicinally  (Pharm.  Ind.  79). 

20.  DEBBIS,  Louieiro. 

Climbing  shrubs  or  trees,  with  alternate  imparipinnate  leavoB ;  leaflflte 
opposite,  ezstipollate.  Flowers  violet,  purplish,  or  white,  in  simpkoi 
paniculate  racemes.  Calyx  truncate.  Standard  nnappendaged ;  wiop 
obliquely  oblong,  slightly  cohering  to  the  keel-petals.  Yexilluy  stiiMB 
united  to  the  rest  near  the  middle,  rarely  free ;  aniheis  versatile.  Omj 
2  -  GO  -  ovulate ;  stigma  terminaL  Legume  indehiscent,  oblong  or  orbiculiii 
flat,  membranous,  or  coriaceous,  narrowly  winged  on  the  upper  or  boft 
sutures.     Seeds  solitary  or  several,  compressed. 

1.  D.  Bcandens,  Benth.  in  Linn.  Joum.  iv.  SuppL  103. — Syn.  Dd- 
hergia  seandem,  Roxb.  Cor.  PI.  t.  192;  FL  Lid.  iii.  232;  W.  4  i. 
Prodr.  264. 

A  largo  climbing  shrub,  with  imparipinnate  leaves.     Leaflets  34  piii^  ' 
elliptic-lanceolate,  2-3  in.  long,  glabrous,  dark  green,  subcoriaceous,  codh 
mon  petiole  pubescent     Flowers  on  filiform  pedicels,  light  rose-colooni 
in  long  slender  racemes.     Pods  fiat,  oblong,  marginate,  2-3  in.  long;  %^ 
seeded. 

Baraich  and  Oonda  forests  in  Gudh,  Bengal,  South  India,  Ceylon,  Bonni* 
Indian  Archipelago,  North  Australia,  and  South  China.  FL  R.S. ;  £r.  C.S.y  H^ 
Attains  1  ft.  in  girth. 

D,  robusta^  Benth.  1.  c.  104 — Syn.  Dalhergia  rohtuta,  Roxb. ;  Wight  Ic  *• 
244.  Z>.  Kroweiy  Roxb.  FL  Ind.  iii.  229, — a  tree,  with  narrow-linear  pods  %^ 
in.  long,  and  \  in.  wide,  of  South  India,  Ceylon,  Bengal,  is  found  in  KaotfO^ 
(Madden),  ascending  to  5000  ft  (vem.  Buro). 

Second  Sub-Order,   0JE8ALPINIE.S. 

Trees,  shrubs,  rarely  herbs,  with  pinnate,  abruptly  bipinnate,  bifolioW^ 
rarely  unifoliolate  loaves;  leaflets  generally  not  stipellate.  Flowe"^ 
bisexual,  generally  irregular.  Calyx  of  5  more  or  less  connate  septl^ 
Petals  5,  or  fewer,  imbricate  in  bud,  the  upper  petal  inside.  Stamens  1^ 
or  fewer,  rarely  numerous,  free,  or  more  or  less  connate.  Seeds  with  ^ 
without  albumen ;  the  embryo  with  a  straight  radicle. 
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mwm  bi^nnate,  eommoii  petiole  lon^ 
Fod  flii,  thin,  membnnous,  indehucent,  with  a  broad 

wing  on  the  seminiferooa  sutnra  .1.  Mezoneubuii. 

?od  thid:  or  more  or  leas  torgid,  not  winged. 
Galyx  imbricate,  of  5  onequal  sepals    ....    2.  Cjbsalfinia. 

Oalyz  Talyate,  of  S  equal  sepals Poinciana  (p.  167). 

Oaljrz  Talyate,  of  4  lepala,  tne  2  npper  connate    .  Coltillba  (p.  .167). 

Imsfm  bipinnate,  conunon  petiole  short,  spinescent,  leaflets 

minnte 3.  Parkinsomia. 

Uifes  simple  or  bifoliolate. 
CUyx  gamoaepalouB ;  seeds  numerous  .4.  Bauhinia. 

Oi^  of  6  nearly  diatinct  sepala ;  pod  1-seeded  6.  Ha&dwickia. 

liSfts  abruptly  pmnate. 
(Uyz-tube  turbinate,  segments  4 ;  petals  S    .'  .6.  Tamarindus. 

Cttyx-tube  Tezy  short,  seffments  6  ;  petals  6  .  .7.  Cassia. 

dlyz-tube  long,  funnel-uiaped ;  petals  none  8.  Saraca. 

1.  KEZONEUBTIM,  Desfontaines. 

Climbing  shnibs  with  bipinnate  loaves.  Flowers  in  terminal  or  axillary, 
miitaiy  or  panicled  racemes.  Calyx  oblique,  with  5  broadly-imbricate 
i^gmentB,  anterior  segment  larger,  concave,  ontside  in  bad.  Petals  5, 
viSbsr  nneqxiaL  Stamens  10,  free ;  anthers  uniform.  Ovary  with  2  or 
BMie  ovules,  stigma  terminal,  truncate,  or  dilated.  Legume  indehiscent, 
ct  nearly  so,  compressed,  central  suture  longitudinally  winged.  Seeds 
compressed,  exalbuminous. 

1.  M.  cnenllatnm,  W.  &  A.  Prodr.  283. — Syn.  Ccesalpinia  eueuHaia^ 
Sozb.  FL  Ind.  iL  358.     Vem.  Biskoprah,  Oudh ;  Bagi,  Bombay. 

A  powerful  climber,  branches  and  petioles  armed  with  strong  hooked 
priekles.  Pinns  3-7  pair;  leaflets  4-5  pair,  coriaceous,  shining,  ovate, 
moniiiate,  2-4  in.  long.  Flowers  yellow  in  axillary  and  terminal  panicles, 
wmposed  of  a  few  rigid  racemes.  Pods  flat,  shining,  unarmed,  foliaceous, 
M  in.  long,  1  in.  broad,  with  a  broad  membranous  wing  on  the  semini- 
faous  suture.     Seeds  1-2. 

Bengal,  Oudh  forests,  Eonkan,  Western  Ghats.  Indian  Archipelago.  FL 
NoT.-Peb.    Fr.  ripe  Much. 

'  2.  C-BSALPINIA,  Linn. 

1^  or  shrubs,  often  climbing,  and  armed  with  prickles.  Leaves  bi- 
pimiate.  Flowers  white,  yellow,  or  red,  in  simple  or  panicled  racemes. 
Oi^-lobes  5,  imbricate,  the  lower  outside  and  often  larger.  Petals  5, 
oirlHCQlar  or  obovate,  nearly  equal  Stamens  10,  free  ;  anthers  uniform, 
^Uacing  longitudinally.  Ovary  free,  inserted  at  the  base  of  the  short 
^yx-tube ;  ovules  few.  Pod  compressed,  coriaceous,  indehiscent,  or  2- 
^▼ed.  Seeds  in  some  species  separated  by  cellular  partitions,  generally 
Qalbnminous,  with  a  short  straight  radicle. 

^  corered  with  closely-set  prickles ;  a  prickly  climber .        .     1.  C.  Bonduulla. 
WW  imooth,  without  prickles. 

A  prickly  climber ;  pubescent ;  flowers  in  lateral  racemes      .     2.  C  Mpiortd. 

^  eraot,  almost  unarmed  shrub  ;  glabrous ;  flowers  in  ter- 

ininal  corymbs 8.  C  puUhtrrima, 
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1.  0.  Bondncellak,  Boxb.  FL  Ind.  ii  357. — Syn.  GuHandina  BtrndB- 
eeUa^  LiniL  The  fec-^r-nui.  Vem.  Katkaranjy  kai  kanngti,  karamjo,  kat' 
anja,  karonj.     {Karbat,  kachkoj  Sindb.) 

A  scandent  shmb  ;  pubescent ;  bnmcbes,  petioles,  inflorescence  anned, 
sparsely  or  densely,  witb  sbort,  anei^nal,  sligbtly  recurred  prickles.  Leim 
ample,  1-H  ft  long,  pinnae  6-8  pair ;  leaflets  opposite,  6>10  pair,  elliptial 
witb  a  ronnded,  somewbat  uneqoal-sided  base,  apex  mucronate.  StipoIeB 
large,  cut  into  large  segments.  Eacemes  axillary,  many-flowered,  sunpfe 
or  brancbed  below,  bracts  linear-lanceolate,  witb  a  spreading  or  lecunred 
apex,  projecting  beyond  tbe  unopened  flowers.  Calyx  rosty-tomentoie^ 
witb  recurved  lobes,  tbe  inferior  lobe  largest,  bood-sbaped.  Petals  yeUow, 
spreading,  tbe  upper  sometimes  spotted  witb  red.  Pods  S-yalved,  2-3  is. 
long,  1^1  f  in.  broad,  coriaceous,  covered  witb  sbarp,  straigbt^  spieadiQg 
prickles.  Seeds  1-2,  globose  or  ovoid,  smooth,  shining,  bluish  grey  oc 
lead-coloured,  J  in.  long. 

Widely  spread  througbout  tbe  tropics,  indigenous  or  naturalised  in  SoDtli- 
em,  Elastern,  and  a  great  part  of  North- Western  India,  ascends  to  2500  &  ia 
Kamaon.  In  tbe  Panjab  only  cultivated,  and  occasionally  run  wild  in  hedgei 
and  waste  places.  Common  in  tbe  Salt  line  fence  in  Harriana.  Tbe  kice  p- 
low  flowers  appear  in  the  rains.  Is  an  excellent  hedge-plant.  The  seeds  eon* 
tain  a  fixed  oil,  resin,  and  a  bitter  substance :  they  are  tonic  and  antiperiodit 
(Pharm.  Ind.  68). 

C.  Bonducy  Roxb.  {Gnilandina  B.,  Linn.),  a  nearly  allied  species  in  Sooth 
India  and  Burma,  has  nearly  glabrous  leaves,  no  stipules,  and  erect  bracta  h 
W.  &  A.  Prodr.  2S0,  the  two  are  united,  under  the  name  of  G.  Bonduc 

2.  0.  sepiaria,  Roxb.  Fl.  Ind.  iL  300 ;  W.  &  A.  Prodr.  282;  Wi^ 
Ic.  t  37.  Mysore  thoni. — ^Vem.  UrUj  uri,  tcran,  aWti,  kando^  rdu^  rdm, 
Pb. ;  Kingri,  aira,  karaunjy  agia,  kdrkari,  kannenck,  Garhwal,  Kamaoo; 
iltZa,  Oudh ;  Senseni,  Chittor  in  Meywar ;  Chillar^  Bombay. 

A  large,  prickly  climber.  Pubescent ;  branches,  petioles,  and  pedundflB 
armed  witb  short,  strong,  recurved  prickles.  Leaves  ample,  10-18  in.  long^ 
pinnae  6-10  pair;  leaflets  opposite,  8-12  pair,  oblong,  obtuse,  on  short 
petioles ;  stipules  semisagittate,  deciduous.  Flowers  yellow,  in  simple  axil- 
lary racemes,  pedicels  longer  than  flowers,  jointed  at  the  top,  bracts  lan- 
ceolate, clothed,  as  well  as  pedicels  and  calyx,  with  ferruginous  tomfiO- 
turn.  Lobes  of  calyx  oblong,  broader  above,  a  little  shorter  than  the  petabi 
the  inferior  lobe  hood-shaped,  larger  than  the  others.  Stamens  soid6- 
what  longer  than  petals,  villous  below.  Pod  glabrous,  oblong,  obliqudj 
cuspidate,  2-3  in.  long,  1  in.  broad.  Seeds  4-8,  ovoid,  mottled,  brown  and 
black,  less  than  \  in.  long. 

Indigenous  and  naturalised  throughout  India  and  Burma.  Outer  hills  of  tlia 
Himalaya,  extending  to  the  Indus,  ascending  in  places  to  6000  ft.  Said  1^ 
Roxburgh  to  have  been  introduced  into  Bengal  from  Mysore  by  General  Martin. 
FL  Fcb.-May  ;  Aug.  (Hazara.)  Makes  an  almost  impenetrable  fence :  Hydtf 
Ali  planted  it  round  fortified  places. 

Nearly  allied  is  tJi^  /Sappan-Ufood,  (7.  Sappan^  Linn. ;  Roxb.  Cor.  PL  fc  W » 
FL  Ind.  ii.  357.    Vem.  Patangy  Bakam,  a  lai^e  prickly  tree  in  South  India* 
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Enma,  and  BensaL  with  yellow  flowers  in  largo  terminal  panicles,  unequal - 
lided  leaflets,  and  Uiick,  woody,  smooth,  shining,  dark-brown  pods,  broader  at 
top,  obliquely  truncate  and  mucronate.  The  wood,  which  yields  a  valuable  dye, 
a  la^y  exported  from  Calcutta,  Madras,  Ceylon,  and  Siam. 

C.  NuffOy  Ait.— Syn.  C.  paniculata^  Roxb.  L  c.  364 ;  Wight  Ic.  t  36, 
Bengal,  Indian  Archipelago, — is  a  prickly  climber,  with  short  rhomboid,  cuspi- 
date^ l-aeeded  pods. 

S.  0.  pnldierriiiia)  Sw. — Syn.  Poinciana  pulcherrima^  Linn. ;  Koxb. 
Fl  Ind.  iL  355 ;  W.  &  A.  Prodr.  282.     Vem.  KrUhna-chura^  Beng. 

A  large  ahnib.  Glabrous,  armed  with  a  few  scattered  prickles.  Pinnae 
3-9  pair,  leaflets  5-10  pair,  obovate-oblong,  obtuse  or  emorginate.  Flowers 
luge,  orange  or  bright  yellow,  on  long  pedicels,  more  tlian  twice  the 
lo^  of  flowers,  supported  by  early  caducous,  subulate  bracts,  in  tor- 
Ddnol  pyramidal  racemes.  Calyx-tube  turbinate,  segments  oblong,  the 
infiorior  s^ment  larger,  hood-shaped.  Petals  J-1  iiL  long,  narrowed  into  a 
daw,  edge  often  lacerate.  Style  and  stamens  much  longer  than  corolla ; 
filsnumts  slightly  hairy  below,  stigma  minute.  Legume  linear-oblong,  flat, 
Dbliquely  rounded  at  the  top. 

ColtiTated  in  gardens  in  most  parts  of  India.  Said  originally  to  have  been 
bnogbt  from  the  Moluccas.  Li  the  West  Indies  it  is  either  indigenous,  or  nat- 
naliied  at  a  y^  early  date  (Macf.  Fl.  Jam.  331). 

Q.  coruaia,  Willd.,  the  Divi-divi  or  Libi-dibi,  is  a  spreading  tree  20-30  ft 
b^  indigenous  in  the  West  Indies  and  Central  Amenca,  unarmed,  glabrous, 
with  bipinnate  leaves,  pinn®  unpaired,  leaflets  linear  ;  flowers  white,  scenUnl, 
ia  short  compound  racemes,  ana  broad,  oblong,  glabrous,  twisted  pods.  The 
pods  are  rich  m  tannin.  The  tree  has  been  introduced  into  Western  and  South 
India,  and  its  cultivation  deserves  to  be  extended,  as  it  yields  valuable  material 
for  tanning. 

Three  splendid  ornamental,  soft- wooded  trees,  nearly  related  to  Ccesalpimoy 
IR  hffgely  cultivated  in  India.  1.  Poinciana  re^ia,  Boier,  Bot.  Mag.  1 2884. 
a  Dative  of  Madagascar,  introduced  into  India  within  the  last  60  years,  ana 
ttooDonly  grown  m  gardens  north-west  as  far  as  the  Jumna,  with  8-20  pair  of 
lannA,  huge  bright-scarlet  flowers,  in  terminal  and  axillary  racemes  ;  petals  2-3 
^ines  longer  th^  calyx-lobes,  2  in.  long,  almost  orbicular,  tapering  into  claws 
1  in.  long,  the  upper  petal  more  cuneate,  variegated  and  striated  with  red  and 
ydlow ;  stamens  nearly  as  long  as  petals.  Pods  2  in.  broad,  20-24  in.  long. 
^  P»  data,  Linn.,  Bedd.  Fl.  Sylv.  t.  178,  indigenous  in  forests  of  the  western 
i&d  eastern  coasts  of  the  Peninsula,  as  far  north  as  Guzerat,  common  near 
^owns  and  villages  in  Marwar  (Madden),  and  cultivated  largely  in  South 
India,  wiUi  yellowish  flowers  in  lax  coi^mbs,  terminal  or  from  the  upper 
*x38^  petals  somewhat  longer  than  calyx,  1  in.  long,  on  short  claws,  with  a 
^'O'Qnded  IftmiTia,  much  curl^  on  the  margin,  stamens  much  exceeding  petals, 
M  in.  long.  3.  ColvUlea  racemosa,  Bojer,  Bot  Mag.  t.  3325,  3326,  with  large 
wes,  pinnae  20-30  pairs,  bright-scarlet  flowers  in  erect,  compact,  cylindn- 
^  racemes,  18  in.  long,  terminal  and  from  the  upper  axils,  petals  as  long  as 
^yz,  unequal,  tiie  upper  and  inside  petal  orbicular,  convolute,  the  2  lateral 
Nals  longer,  cuneate,  the  2  upper  longest,  falcate.  This  tree  was  discovered 
^  the  western  coast  of  Madagascar  by  Professor  Bojer  in  1824,  brought  by  him 
to  the  Mauritius,  and  introduced  into  India  about  1840.  GenericaUy,  these  2 
S^&era  differ  from  Cassalpinia  by  a  valvate  calvx,  consisting  in  Poinciana  of 
5  equal  aeonents,  while  ColvilUa  has  4,  of  which  the  2  uppermost  are  connate 
"*««ly  to  Ste  U^.  , 
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3.  PABKINSONIA,  Linn. 

Spiny  shrubs,  or  small  trees,  with  bipinnate  leaves;  primaiy  peli- 
oles  short,  secondary  elongated,  abruptly  pinnate,  with  minute  leaflets 
Flowers  yellow,  in  lax  axillary  racemes.  Calyx  divided  neaily  to  hm 
into  5  equal,  membranous,  slightly  imbricate  segments.  Petals  5,  equal, 
spreading.  Stamens  10,  free;  filaments  pilose  at  base ;  anthers  unifooB, 
elliptical  Ovary  8-15-ovuiato,  style  filiform,  recurved  in  bud.  Pod 
linear,  contracted  between  the  seeds,  seeds  albuminous. 

1.  P.  acnleata,  Linn. ;  W.  &  A.  Prodr.  283. — Vern.  Vtlayati  X»%af,Fk 

Common  (primary)  petiole  \  in.  long,  ending  in  a  stout  sharp  spine^ 
often  with  lateral  stipulary  spines.  Pinnss  6-10  in.  long,  2-4  on  either 
side,  clustered,  flat,  coriaceous,  with  or  without  minute  leaflets.  Saoemes 
shorter  than  leaves,  pods  3-G  in.  long. 

Indigenous  in  the  West  Indies  and  tropical  America,  cultivated  in  moik 
tropical  countries,  almost  naturalised  in  India,  where  it  is  grown  as  a  hedge- 
phmt  Has  spread  largely  throughout  the  Panjab  since  annexation,*and  thrircs 
well  in  the  more  arid  districts.  Common  in  the  Salt  line  fence  in  HaniiiML 
Fl.  throughout  the  year.  Branches  lopped  as  fodder  for  goats.  Wood  whitiib^ 
light  and  soft,  but  close-grained,  polishes  fairly. 

To  the  some  tiibe  as  the  preceding  genera  {£ucafsalpinieai)  belongs  ffamttr 
toxylon  campechianum,  Linn.,  the  logwood,  a  most  valuable  dyewood  of  Cental 
America  ana  the  West  Indies  ;  also  A(TOcarptu  frcunnifolitu,  Amott,  BeddfL 
Sylv.  t.  44,  one  of  the  largest  timber-trees  of  tne  evergreen  forests  along  the 
Western  Qhats. 

4.  BAUHINIA,  Linn. 

Trees,  shrubs,  or  climbers,  with  simple  or  bifoliolate  leaves,  the  leaflete 
distinct,  or  more  or  less  connate.  Flowers  white,  pink,  or  purple^  id 
simple  or  paniculate  racemes.  Calyx  gamosepalous,  turbinate  or  tuboliii 
cleft  into  5  segments,  or  split  on  the  upper  side,  and  spathaceous.  Peldi 
5,  spreading,  slightly  unequal.  Stamens  10,  all  or  only  a  portion  pei^ 
free  or  more  or  less  connate ;  anthers  versatile,  the  cells  dehiscing  lon- 
gitudinally. Ovary  stipitate,  stalk  free  or  adnate  to  the  tube,  wil£  3  or 
numerous  ovules.  Pod  indohiscent  or  2-valved,  long,  Hnear,  or  obloDg> 
Seeds  numerous. 

Stamens  10,  all  perfect;  ovary -stalk  free  ;  pod  indohiscent  (sub- 
genus Pileokigma), 
A  tree ;  calyx  6-cleft ;  legume  marked  with  regular  parallel 

reticulate  veins 1.  ^.  malabarit^ 

A  tree ;  calyx  spathaceous  ;  legume  irregularly  reticulate  2.  B,  racemon' 
Perfect  stamens  8,  4,  or  6 ;  oyary-stalk  adnate  to  calyx ;  pod 
2-yalved  (sub-genus  Phantra), 
Trees ;  flowers  laige,  in  short  racemes. 
Perfect  stamens  8 ;  calyx  2-cloft  to  the  base ;  leaflets  con- 
nate to  the  middle 3.  P.  pwjpmtM. 

Perfect  stamens  5  ;  calyx  spathaceous ;  leaflets  connate  be- 
yond the  middle 4.  ^.  variegt^ 

A  tree ;  flowers  small,  in  large  panicles ;  perfect  stamens  3 ; 

calyx  2-8  cleft  to  the  base  ;  leaflets  connate  to  the  apex  6.  B,  fvteitk 

A  climoer ;  flowers  middle-sized  in  large  corymbs    .        .  6.  A.  VaMUL 
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Of  the  sub-genuB  PauUHa,  with  laige  flowers,  a  Bpathaceous  calyx,  the  ovary- 
itadk  free,  10  perfect  stamens,  and  a  narrow  linear  pod,  there  arc  two  species, 
lUch  wHl  probably  be  found  in  the  range  of  this  Flora.  1.  B.  acuminata^ 
liniL ;  Roxb.  FL  Ind.  iL  324  ;  W.  &  A.  Prodr.  295.  Vem.  Kachnar.  A  laige 
md  shmb,  with  greyish-brown  bark.  Leaves  2-lobed  nearly  to  the  middle, 
•di  lobe  (leaflet)  with  4  penniveined  nerves  ;  lobes  ovate,  pointed.  Flowers 
lUts,  8  in.  across ;  calyx  tapering  into  a  long  fine  apex,  divided  into  5  hairy, 
ffifonn  teeth.  Pod  flat,  3-4  in.  long,  ^  in.  broad,  upper  suture  thickened  and 
}4ueled.  Bengal,  South  India,  Burma.  2.  B,  tonuntosa^  Linn. ;  Roxb.  FL  Ind. 
il  3S3 ;  W.  &  A.  Prodr.  295.  A  shrub,  with  ash-coloumi  bark.  Branchlets. 
petioles,  and  under  side  of  leaves  with  rust-coloured  pubescence.  Leaves  2-lobea 
to  ike  middle,  lobes  obtuse,  3-nerved.  Stipules  subulate,  |  in.  long.  Flowers 
vkite  or  pale  yellow,  4  in.  across.  Pods  flat,  tomentose,  4-5  in.  long,  ^  in.  broa<l. 
SooUi  India,  Indian  Archipelago.  , 

I  B.  malabarica,  Roxb.  FL  Ind.  il  321 ;  W.  &  A.  Prodr.  294.— Vem. 
Andosa^  Ondh ;  Amli,  N.  W.P. ;  Boaygyin^  Burm. 

A  tree,  nearly  glabrous ;  inflorescence,  calyx,  petioles,  and  nerves  on 
die  imdenide  of  leaves  witb  msty  pubescence.  Leaves  cordate  at  base, 
hotdsr  than  long,  leaflets  united  beyond  the  middle,  each  with  4-5 
Mrvw.  Racemes  axillary,  often  2  or  3  together,  short,  nearly  sessile ; 
bids  triangular,  ciliate,  deciduous.  Flowers  \  in.  long,  pedicels  slen- 
dn^  longer  than  calyx,  calyx  funnel-shaped,  teetb  5,  equal,  triangular. 
Mils  spatbnlate,  equaL  Stamens  10,  all  fertile,  sligbtly  roonadclphous 
it  the  base.  L^^ume  linear,  12  in.  long,  §  in.  broad,  long-acuminate,  on 
a  stalk  1  in.  long  or  longer,  marked  with  regular  parallel,  waved,  and  re- 
tiealate  veins,  generally  descending  from  the  edges  to  the  middle  of  the 
^ves. 

Sab-Himalayan  forests  from  the  Ganges  to  Assam,  frequently  associated  with 
8d.  Oodh  Sal  forests,  but'  not  plentifuL  Also  in  Behar,  the  Godavery  forests, 
liynare,  along  the  western  coast,  and  in  Burma.  Fl.  Oct.,  Nov. ;  fruit  April, 
)uij.  In  Oudh  attains  30  ft.,  and  a  girth  of  4-5  ft.  In  Burma  and  Malabar  it 
il  a  laige  tree.  Foliage  dark  green.  Heartwood  small,  dark  brown,  weight 
4  IK  per  cub.  ft.  in  Burma,    llie  leaves  are  acid,  and  are  eaten. 

2.  B.  racemosa.  Lam. ;  W.  &  A.  Prodr.  295 ;  Bedd.  FL  Sylv.  t.  182. 
■^yn.  B,  parviflora,  VahL  ;  Roxb.  FL  Ind.  iL  323.  Vem.  Kosundra, 
faiir,  Pb. ;  KachncU,  gurial,  thaur^  N.W.P. ;  Ashta,  makkunay  Oudh ; 
^ukauliy  Banda ;  Maula^  aakto^  dhordra^  C.P. ;  Dhondri  mara,  Gondi ; 
^paHanben^  Barm. 

A  small  tree,  pubescent,  or  msty-tomentose.  Leaves  cordate  at  base, 
tvoader  than  long ;  leaflets  united  beyond  the  middle,  with  4  nerves  each. 
Kaeemes  terminal  or  opposite  to  leaves,  lax,  3-6  in.  long ;  flowers  distant, 
wldtish  yellow,  ^  in.  long ;  pedicels  shorter  than  calyx.  Bud  curved, 
^eqiial-sided.  Bracts  subulate,  tomentose,  deciduous.  Calyx  spatha^ 
^^008,  at  length  reflexed,  5 -toothed.  Petals  linear -lanceolate,  stamens 
^%  all  fertile  and  united  at  the  base.  Legume  linear,  thick,  generally 
^^ed,  4-12  in.  long,  1  in.  broad;  valves  marked  with  irregularly  reticu- 
late lines. 
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Dry  forests  of  Sonth  and  Central  India,  Banna,  Bengal,  Ondh.  Snb-ffimir 
layon  tract  to  the  Ravi,  ascending  to  5000  ft.  in  Kamaon.  Old  leaves  are  shed  m 
Dec,  or  later ;  the  new  foliage  appears  between  March  and  Jane.  FL  Ibidi- 
Jiine  ;  the  pods  ripen  Nov.-Marcn. 

A  small,  crooked,  bushy  tree,  15-20  fL  high,  branchlets  drooping.  BsA  1  n, 
thick,  rough,  with  exfoliating  quadrangular  scales,  dark  grey  or  brown.  Inna 
bark  bright  red,  fibrous.  Wood  reddisn  brown,  heart  small,  irregularly  ahspejli 
of  a  daxker  colour.  R.  Thompson  makes  the  weight  of  the  seasoned  woodfC* 
Prov.)  56  lb.  per  cub.  ft  Rope,  strong  and  durable,  is  made  £rom  the  iaaa 
fibrous  bark  ;  also  slow-matches  for  m^hlock-men. 
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3.  B.  purpurea,  Linn. ;  Roxb.  FL  Ind.  ii  320 ;  W.  &  A.  Prodr. 
— Sans.  KMrvaUika.     Vem.*  Kolur,  kardr,  kardlli^  Pb.;  KoHdr^  kamar, 
kwidan,  khairwdly  N.W.P. ;  Kwillar,  Oudh ;  Kodiffari,  Gronds,  C.P, 

A  tree.  Nearly  glabrous ;  young  branches,  inflorescencey  and  eflljfx 
covered  with  brown  pubescence.  Leaves  coriaceous,  cordate  at  base,  as  kng 
as  broad ;  leaflets  united  to  the  middle,  or  a  little  beyond,  4-5-nerved,  ths 
inner  edges  often  overlapping.  Racemes  paniculate.  Flowers  of  a  deep 
rose-colour,  piedicels  in  the  axils  of  triangular  bracts,  with  a  pair  of  saliih 
late  bracteoles  in  the  middle.  Calyx  deft  to  the  base  of  the  limb  into 
2  refloxed  segments,  the  one  emarginate,  the  other  3-toothedy  sometmM 
cohering  at  the  apex.  Petals  oblong-lanceolate,  narrowed  at  the  hsse^  1-S 
in.  long.  Fertile  stamens  3,  occasionally  4,  long,  ascending.  Ovaiy  haiij, 
stalk  cohering  on  one  side  with  calyx-tube.  Legume  6-12  in.  long,  Hnai^ 
flat,  pointed.  B.  triandra^  Roxb.,  with  white  floweis,  is  piobaUy  • 
variety  of  B.  purpurea. 

Wild  in  dry  forests  of  most  parts  of  India,  as  fEir  west  as  the  Lidus,  Mffm^ 
to  4000,  and  at  times  to  5000  ft,  also  in  Burma.    Often  associated  with  SHI  oa 
Bamboo  {Dendrocalatnus  strictus).    Cultivated  throughout  India.   Particiiliiitf   ■] 
fine  in  the  Kotree  Doon  and  the  Patlee  Doon,  and  tneir  side  valleys ;  alio  m     - 
the  Sal  forests  of  the  Meikla  range,  C.  Prov.    In  North- West  India  fl.  fins 
Sept.-Nov.    Pods  ripen  Jan.-Aprii. 

A  moderate-sized  tree,  to  40  It.  high,  with  a  short  trunk  attaining  a  giitii  d 
6-9  ft  Bark  \  in.  thick,  smooth,  or  rough,  with  rounded  exfoliating  wim^  ^ 
whitish,  ash-coloured,  or  dark  brown.  Heartwood  of  a  handsome  yeUowiali  a  \ 
reddish  brown  colour,  hard,  close-grained,  durable.  Sapwood  liable  to  be  at> 
tacked  by  insects.  Employed  for  agricultural  implements,  and  in  constmctiai 
when  found  sufliciently  large.  The  cub.  ft  of  seasoned  wood  weig^  39  ]h| 
of  green  wood,  45-48  lb. ;  value  of  P.  567  (Skinner). 

The  bark  is  used  for  tanning,  the  leaves  are  lopped  for  cattle-fodder,  Ae  ^ 
flower-buds  are  pickled  and  eaten  as  a  v^etable.  ] 

4.  B.  variegate,  Linn. ;  Roxb.  FL  Ind.  iL  319 ;  W.  &  A.  Prodr.  896.  \ 
— Sans.  Koviddra,  JcdnchaTidra,  Vem.  Kachndr^  North  and  Cental  j 
India;  Kolidr^  kurdl,  karal,  padridn^  Pb.;  Khtoairalf  gurial^  gwatf  ' 
baridl,  KW.P. 

A  tree,  young  branches,  under  side  of  leaves,  inflorescencey  and  caI|X    ' 
with  short  pubescence.     Leaves  with  cordate  or  rounded  base,  as  broid 
as  long ;  leaflets  connate  beyond  the  middle,  with  5-7  nerves.     'R^^f^pm> 

*  The  vernacular  namos  of  B.  jmrpurea  and  variegata  demand  farther  inqoiiy. 
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nt^  axillary  or  tenninal,  with  few  flowers.  Bracts  small,  broad,  tri- 
pillar.  Flowers  large,  2  in.  long,  fragrant.  Calyx  spathaceoos,  ovate, 
oothed  at  the  apex.  Petals  oblong,  the  fitth  broader,  ovate  or  obovate. 
i&ct  stamens  5.  Ovary-stalk  cohering  with  the  calyx-tube.  Legume 
18  in.  long,  linear,  flat  Two  varieties  :  one  with  red  flowers,  4  petals 
fat  purple,  the  5th  deep  purple,  tinged  with  cream  and  red ;  the  other 
tti  white  flowers,  B,  Candida,  Roxb.  L  c.  318,  4  petals  white,  the  5  th 
lifted  inside  with  yellowish  green. 

WM  in  most  wooded  parts  of  India,  asiar  west  as  the  Indus,  also  in  Burma. 
Mmdant  in  the  warm  glens  between  the  Kosilla  and  Sarda  (Madden).    ChUti- 
ted  throughout  India.    FL  Feb.-April ;  old  leaves  are  generally  shed  before 
nren  appear ;  young  foliage  in  Apru  and  May. 
k  moaerate-sized  tree,  witn  a  short  erect  trunk,  attaining  4-5  ft.  girth.    Bark 

ftt  or  dark  crey,  with  vertical  cracks.  Wood  light  or  radish  brown,  weight 
Ih  per  CUD.  ft  (seasoned),  67|  lb.  (neen),  R.  Th.,  considered  less  durable 
■a  that  of  B.  purpurea^  mucn  used  for  agricultural  implements.  Bark 
(risgent,  used  for  tanning  and  dyeing.  Leaves  and  flower-buds  eaten  as  vege- 
Uei ;  flower-buds  are  onen  pickled. 

6.  B.  retnaa,  Eoxb.  FL  Ind.  ii  322. — Syn.  B.  emarginata,  Eoyle. 
fOL  Kuralj  Pb. ;  Kandla,  kanalla,  Kamaon. 

A  small  tree,  glabrous,  only  extremities  of  inflorescence  and  calyx 
ilh  short  whitish  pubescence.  Leaves  entire,  or  emarginato,  broad-ovate 
Uia  cordate  or  straight  base,  broader  than  long,  with  9-1 1  nerves,  branch- 
gabove  the  middl&  Flowers  numerous,  pale  yellow,  ^  in.  across,  on  long 
Boder  pedicels  in  corymbose,  pedunculate  racemes,  forming  largo  termini 
Bucks.  Calyx  ovate,  split  into  2  or  3  segments.  Petals  clawed,  hairy 
itsde^  lamina  orbicular,  beautifully  marked  with  dark  purple  veins, 
■bet  stamens  3,  ovary  hairy  below,  curved,  the  stalk  adnate  to  the 
l|jx4abe.  L^^ume  oblong,  4-6  in.  long,  1  in.  broad,  often  broader  at 
Atop. 

ftwalik  tract  and  outer  N.W.  Himalaya,  ascending  to  4500  ft,  west  to  the 
iML  Ondh^  and  occasionally  in  the  Central  Provinces.  Chiefly  in  damp  places. 
I  Sept  A  small  tree  with  a  short  trunk  3  ft  girth,  spreading  brancnes,  and 
OflU  dender,  waviujg,  pendulous  branchlets.  B^k  smooth,  cinereous.  Wood 
■uih.  A  brown  insipid  gum  exudes  from  the  bark,  and  is  collected  in  the 
teDoon. 

6.  B.  Vahlii,  W.  &  A.  Prodr.  297.— Syn.  B.  raeemoea,  Vahl ;  Roxb. 
.  Ind.  ii  325.  Vem.  Marwdr^  taur,  Pb. ;  Malghan,  mdljan,  nidlu, 
W.P.  j  MauraiTiy  jattaur,  Oudh  ;  Sihdr,  matU,  C.P. 

A  cigantic  climber,  clothed  with  dense  grey  or  ferruginous  tomentum, 
nifihlets  frequently  terminating  in  a  pair  of  opposite,  revolute  tendrils, 
ifes  very  large,  often  12  in.  across,  deep-cordate,  as  broad  as  long; 
Bets  connate  to  the  middle,  each  with  5-7  prominent  arcuate,  penni- 
oed  nerves.  Stipules  obtuse,  falcate.  Flowers  |  in.  broad,  on  long 
ider  pedicels,  in  terminal  corymbose  racemes.  Bracts  subulate,  bract- 
2,  above  tiie  middle  of  pediceL  Calyx-limb  ovate,  splitting  to  the 
of  the  tube  in  two  reflexed  segments.  Petals  clawed,  obovate,  hairy 
dde.     Perfect  stamens  3.     Ovary  oblong,  hairy,  stalk  adnate  to  calyx- 
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tubs.  L^^me  pcnddoo:.  fiit.  thiok.  6-18  in.  long,  2-3  in.  broad,  woody, 
cloUie*!  wiih  thick  iLirk-brjTn  tomen:mn.  Seeds  orbicular,  flat,  smooth^ 
brown,  1  in.  diazL 

Comm  :>3.  in  the  forests  of  Xozthem  and  Centrd  India,  in  the  sub-Himali^ 
tract  fpjza  the  Chenab  to  A-sfian.  Behar,  and  on  the  wee^tem  coast.  FL  April; 
the  p>l3  of  the  pKri  jos  year  ripen  ab^nt  the  same  time. 

Stem  irrcisroIarlT  ril^l  and  niiiv>ved,  often  more  than  100  ft.  long,  with  i 
fibrous  liark  and  p:-r:>u5  wc<'L  in  broad,  irregnlarly  concentric  layers.  Fdi^ 
dense,  with  an  almoist  impenetrable  network  of  branchlets,  covering  the  lamt 
trees,  smothering;  them,  or  causing  their  stems  to  grow  crooked  and  inwua; 
One  of  the  greatest  enemies  of  the  Sal  tree,  bat  nearly  extirpated  by  the  mam 
of  the  forest  officers  in  the  Khyre^rarh  forests  of  Oudh.  Rope  is  made  bom  f3k 
bark ;  the  leaves  are  used  for  packing,  as  plates,  and  umbrellas  are  made  of  tboa 
The  poil  {chihdr)  is  roasted,  and  the  seeds  are  eateiL 

5.  HABDWICKIA,  Roxb. 

Trees,  with  abraptly  pinnate  leaves  and  small  flowen  in  neemoa 
panicles  Calyx  of  5  distinct,  orate  or  orbicular,  petaloid,  imbrieali 
sepals.  Petals  none.  Stamens  10,  alternately  shorter,  generally  all  i» 
tile.  Anthers  versatile,  dehiscing  longitudinally.  Ovary  sessfle,  fiMb 
with  2  ovules. 

1.  H.  Unata,  Roxb  Cor.  PL  t  209;  FLInd.iL  423;  W.  &  A.  IMl 
284;  Bedd.  FL  Sylv.  t.  26.— Vem.  Parsid,  Singrowlie  bills;  Amim,  \ 
C.P. ;  Acha,  Tarn.  1 

Glabrous.     Leaves  bifoliolate ;  leaflets  sessile,  entire,  obtuse,  oUii 
ovate,  or  semicordate,  with  4-5  arcuate  nerves ;  common  petioles  \  or 
the  length  of  leaflets.    Stipules  small,  cordate,  caducous.    Flowers 
yellow,  on  long  slender  racemes,  arranged  in  axillary  or  terminal  paDidHj 
pedicels  shorter  than  flowers ;  bracts  minute,  caducous.     Ovary  ohlongi 
style  ascending,  with  a  large,  peltate  stigma.     Legume  lanceolate,  2-3  JL 
long,  with  parallel  longitudinal  veins,  a  solitary  seed  near  the  top. 

In  dry  forests  of  South  and  Central  India,  but  not  everywhere ;  genea^f 
grcsarioos  in  belts  or  patches  of  greater  or  less  extent.  It  is  wanting  in  w 
moistcr  forests  below  and  above  Ghat  on  the  west  side  of  the  Peninsola.  b 
Central  India,  the  tree  is  known  in  Chanda,  Berar,  Elhandeish,  and  Ninuo^  oi ' 
the  eastern  slopes  of  the  Pachmarhis,  near  the  Dhudi  river,  and  on  the  SanffOi^ 
lie  hills,  south  of  the  Soane  river.    Seed  ripe  April,  May. 

An  elegant  tree,  attaining  50-60,  occasionally  120  fL,  with  a  tall,  strai^  ai 
r^ularly  shaped  stem,  and  a  narrow  oval  crown.  Bark  black,  rough,  witu  ifr 
fouating  scales.  Young  leaves  tinned  with  red ;  mature  foliage  aiazk  grett ; 
branchlets  slender,  drooping.  Easily  raised  from  seed,  and  throws  up  iMV 
shoots  from  stumps. 

Sapwood  small,  whitish ;  heartwood  dark  reddish  brown,  sometiineB  uaif 
black,  close-  and  fine-grained,  strong,  very  hard  and  very  heavy,  wei^t  ^4 
lb.  jp^  cub.  ft,  100-120  lb.  when  green  ;  value  of  P.  942  (Skinner).  JUiiUe  i> 
spht,  but  does  not  warp,  takes  a  fine  poUsh,  and  is  exceedmgly  durable.  IJ«1 
for  bridge-  and  house-posts,  and  for  ornamental  work. 

The  bark  yields  a  valuable  fibre,  which  requires  no  preparation,  is  sboo^ 
and  is  in  places  much  used  for  cordage.  Cattle  are  exceedingly  fond  of  te 
leaves.  In  the  Cauvery  forests.  Northern  Mysore,  and  Berar,  the  trees  wen 
formerly,  and  are  still  to  a  great  extent,  pollarded  for  cattle-fodder. 
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6.  TAMABnn>IJ8,  Linn. 

An  unanned  tree,  with  abruptly  pinnate  loavos,  small  cadacoos  stipules 
i  lacemose  flowers.  Calyx  with  a  turbinate  tube,  and  4  imbricate, 
unbranous  s^ments.  Petels  3,  the  lateral  ones  ovate,  the  upper  inner 
b  narrower,  concave.  Stamens  3,  perfect,  incurved,  united  in  a  sheath  to 
)  middle,  with  oblong  versatile  anthers,  dehiscing  longitudinally,  a  few 
Bfl  filiform  staminodes  at  the  edge  of  the  sheath.  Ovary  stipitate,  the 
Ik  adnate  to  the  calyx-tube,  wiUi  numerous  ovules ;  a  thick  style  and 
cfite  stigma.  Pod  oblong,  curved  or  nearly  straight,  thick,  outer  peri- 
rp  a  thin  crustaceous  shell,  inner  layer  an  acid  piilp,  traversed  by  fibres. 
eds  obovate  or  roundish,  often  angular,  compressed,  with  a  brown,  very 
id,  thick,  shining  testa  and  no  albumen. 

1.  T.  indica^  Linn. ;  Roxb.  Fl.  Ind.  iii  215 ;  W.  &  A.  Prodr.  285 ; 
edd.  FL  Sylv.  t.  184.  The  Tamarind, — Sans.  Cliukra^  chindia.  Vem. 
mUf  ambliy  imlif  Hind. ;  Chintz,  Konkan ;  Magyiben,  Burm. 

LesveB  3-6  in.  long,  leaflets  10-15  pair,  linear-oblong,  glabrous,  obtuse, 
fiStk  fine  reticulate  venation,  and  more  or  less  distinct  intramarginal 
nreB.  Bacemes  loose,  with  10-15  flowers,  at  the  end  of  short  lateral 
n&chlets.  Petals  unilateral,  beautifully  variegated  with  red  and  yellow. 
Ml  pendulous,  3-8  in.  long,  1  in.  broad. 

CohiTated  throughout  India  and  Burma,  save  in  the  North- Western  Panjab ; 
IMS  are  found  as  £r  as  the  Jhelam,  but  the  fruit  does  not  ripen  west  of  Am- 
WBiL  In  the  Central  Provinces,  the  Bassi  forests  Meywar,  and  in  many  parts 
if  Sooth  India,  the  tree  is  found  self-sown  in  waste  and  forest  lands,  but  there 
iOBi  no  sufficient  evidence  of  its  being  originally  indigenous  in  India. 
Ikoerer  I  have  seen  it,  it  has  been  in  the  vicinity  of  existing  or  abandoned 
■lihation.  The  tree  is  cultivated  in  the  tropics  of  both  the  New  and  Old  World, 
bill  believed  to  be  trulv  indigenous  in  tropical  Africa  ^Oliver  FL  Trop.  Afr. 
L  806^  Never  leafless,  the  foliage  changes  in  March  and  April ;  fl.  May,  June  ; 
Mi  npens  7-9  months  after  flowering. 

A  Itfse  tree,  attaining  80  ft.  or  more,  with  a  short  thick  trunk  (25  ft.  girth 
Mtme),  often  ridged,  with  a  magnificent  broad  and  high,  shady  crown.  Sark 
\fx  thick,  dark  gt^t  brownish  to  blackish,  tesselated  by  longitudinal  fissures 
■d  ODSs-oracks.  Wood  yellowish  white,  hajd  and  dose-grain^  the  outer  and 
rwiiger  wood  a  little  softer,  but  the  sapwood  not  defined  by  a  concentric  line, 
lidi  as  we  find  it  in  the  wood  of  Teak,  Sissoo,  Sal,  Bija  sal,  Oak,  aud  other 
ttai  Heartwood  small  near  the  centre,  outline  very  irrq^ular,  dark  purplish 
mmu  projecting  into  the  yellowish  out^  wood  with  radiating  ramifications,  so 
kil  viimks  firequently  show  alternate  layers  of  li|?ht-  and  dark-coloured  wood. 
bmSlr^  indistmct.  medullary  rijB  very  numerous,  very  fine,  pores 
ndeiate^  equal,  uniformly  distributed,  each  pore  or  group  of  pores  surrounded 
ar&^ter-coloured  tissue.  Weight  of  outer  wood  (sap)  60  lb.  (Cunningham) ; 
r  i£e  dark-coloured  heartwood  from  79-83  lb.  Value  of  P.  605-623  (sap- 
ood),  850  (heartwood).  Polishes  well,  and  though  extremely  hard  and  dim- 
dt  to  work,  is  prized  highly  for  many  purnoses  when  a  tree  x>a8t  fniit-bearing 
ifiOed.  Naves  and  ouier  parts  of  meels,  mallets,  planes,  tent-pegs,  fumi- 
ng xiee-pestles,  oil-presses,  and  sugar-crushers  are  made  of  it ;  it  is  an  excel- 
il  wood  for  turning.  The  heartwood  ia  very  durable,  the  outer  wood  is  apt 
be  eaten  by  insects. 
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1.  C.  FtritkL 

2.  a 


8.  C  oiocota. 
5.  a  AoCcwertei 


Maml^  cultivated  on  account  of  the  acidpulp  of  the  pod ;  there  are  sereEd 
kinds,  ¥dth  sour,  sweetish,  and  red  pulp.  The  pulp  contains  CitriiLMalic,  nd 
Tartaric  acids ;  large  quantities  are  imported  into  England  from  the  West  Indifll 
It  is  officinal  as  a  l^tive  and  refrigerant  (Pharm.  Ind.  64).  The  seeds  {dMkA 
are  used  in  native  medicine  ;  pounded,  thev  are  eaten  in  times  of  acaici^,  aii 
the  powder  mixed  with  gum  makes  cement. 

7.  CASSIA,  linn. 

Trees,  shrubs,  or  herbs,  with  abruptly  pinnate  leaves  and  yellow  m 
red  flowers.  CaJyx-tube  very  short,  segments  5,  imbricate  in  bud.  Pelah 
5,  nearly  equal,  imbricate.  Stamens  10,  all  perfect,  or  a  portion  (3  or  Q 
more  or  less  abortive.  Legumes  indohiscent  or  2-valved.  Seeds  albip 
minous. 

A  tree,  leaves  without  interpetiolar  glands  ;  pods  long,  cylin- 
drical ....... 

A  shrub,  leaves  with  interpetiolar  glands ;  pods  flat 
Shrubbv  or  herbaceous ;  leaves  wiuiout  glands ;  pods  flat,  broad, 
oblong,  obtuse. 
Leaflets  obovate,  obtuse  ;  valves  of  pod  crested 
Leaflets  lanceolate,  acute  ;  valves  of  pod  without  appendages  . 
Leaflets  oblong,  obtuse  ;  valves  of  pod  without  appendages     . 

1.  C.  Fistula,  Linn. ;  Roxb.  Fl.  Ind.  ii.  333  ^  W.  &  A.  Prodr.  288.-  ] 
Syn.  Cathartocarpus  Fistula,  Pers.     T?ie  Indian  Laburnum.     Sans.  Ak: 
vama.     Vem,  Amaltda  (fruit  and  tree).  North  India.      Local 
Karangal,  kiur,  kanidr,  cUi,  Pb.,  HimaL ;    Chimkani  (rattler),  Sindkj 
Oirmala,  gurmala,  garnuHu,  Dekkan,  Guzerat ;  Kiticdli^  kiuia^ 
sJiimarra,  sim,  N.W.P. ;  Warga,  Oudh ;  Jaggarwah,  raUa^  hirqjdh^  CLKr^ 
Jaggra-marra,  Gonds,  C.P. ;  Onushwoayy  Bunn. 

A  moderate-sized  tree,  nearly  glabrous,  extremities  pubescent.  LeffH 
12-18  in.  long,  leaflets  4-8  pair,  ovate  or  ovate-oblong,  2-5  in.  long^ 
petioles  \  in.  long,  lateral  nerves  numerous,  approximate,  bzanchiqgi;; 
stipules  minute,  conical  or  setaceous.  Flowers  racemose,  laige,  bq^ 
yellow,  fragrant,  on  long  slender  pedicels  in  the  axils  of  minute 
which  are  caducous  long  before  expansion;  racemes  lax,  pendulous,  1-2  ftj 
long.  Calyx  of  5  nearly  equal,  ovate  obtuse  lobes ;  petals  oval,  nauuvvi; 
into  short  claws,  nearly  eqiud.  Stamens  unequal,  the  3  lower  longeiti 
incurved  filaments,  with  oblong  anthers,  dehiscing  longitudinaUy,  44; 
intermediate,  with  the  anther-cells  diverging  at  the  base,  and  opening  ^ 
that  end  by  pores,  the  remaining  1-3  very  short,  with  indehiscent  anttMb 
Pod  cylindrical,  pendulous,  1-2  ft.  long,  1  in.  diam.,  dark  biown,  smoott^ 
hard,  indehiscent,  divided  into  numerous  flat  1-seeded  cells  by  thin  tnoi^ 
verse  partitions,  filled  with  a  soft  black  sweetish  pulp.  Seeds  flat,  smoofti 
shining,  the  flat  cotyledons  with  curved  edges,  so  as  to  be  S-ahapef  ii 
the  transverse  section. 

Common  throughout  the  forest- tracts  of  India.  Trans-Indus  on  the  UDi 
near  Peshawar ;  ascends  to  4000  ft.  in  the  outer  Himalaya.  Leafless  for  a  iboii 
time  in  the  dry  season ;  the  fresh  leaves  of  a  lively  ^preen  colour,  M)pear  Afifl* 
May.  FL  in  spring,  and  occasionally  a  second  time  m  autumn.  Jrod»  ripen  it 
the  cold  season. 
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In  Northern  and  Central  India  a  small  tree,  rarely  exceeding  30  ft,  with  a 
Aort  tronk  3-5  ft  girth.  Bark  thick  (|  in.),  yellowish  or  GreeniBh  grey,  darker 
•koldstemfi,  with  cross- wrinkles  and  shallow  lonsitudiniu  cracks,  and  brown, 
faegnlaily  dbaped,  exfoliating  scales.  Sapwood  lai^  heartwood  brick  -  red 
i4en  freui-cnt,  red  or  leddiah  brown  when  seasoned,  often  beautifully  mottled 
and  streaked,  hard,  tou^h,  works  easily,  takes  a  fine  polish,  but  is  somewhat 
Utile,  and  apt  to  crack.  The  cub.  it  of  green  wooa  weighs  72-78  lb. ;  for 
MBoned  wood,  Skinner  gives  the  average  at  61,  the  extremes  of  the  experiments 
•ndkble  are  52  and  66.  The  coefficient  of  transverse  strength  (P.}  is  ^6  (Skin- 
aer).  The  annual  rings  are  fairly  distinct,  the  pores  laige,  uniformly  distri- 
.  Itted,8ave  occasionally  in  a  narrow  line  of  autumn  wood  without  pores.  Each 
ion  in  apatch  of  white  tissue,  and  these  patches  joined  by  wavy  lines  of  similar 
iMe.  very  durable,  but  laige  pieces  are  rare.  Used  for  posts,  ploughs,  bows, 
and  spaiB  of  native  boats.    Axles  of  carts  are  made  of  it  in  Burma. 

Tlie  hark  is  used  for  tanning  and  dyeing  ;  red  juice  exudes  from  wounds  in 
fte  barky  which  hardens  into  a  gum,  called  Kamarkas,  used  like  the  gum  of 
MuteafrondoscL  The  pulp  which  fills  the  pod  is  a  strong  purgative,  used 
Ingely  in  native  medicine,  as  well  as  in  Europe  (Pharm.  Ina  65).  Twigs  and 
kares  are  lopped  for  cattle-fodder  in  Oudh  and  Kamaon. 

1  0.  Murienlata,  Linn. ;  W.  &  A.  Prodr.  290. — Syn.  Senna  aurieulataj 
Inxh.  FL  Ind.  ii  349.     Vem.  Tarwar,  Awdl. 

Pbheeoent  Loaves  3-5  in.  long ;  leaflets  8-12  pair,  oval,  obtuse,  mu- 
•QBate,  with  short;  filiform  glands  at  the  base  of  each  pair.  Stipiiles 
jloge,  foliaceons,  semicordate.  Flowers  yellow,  in  terminal,  corymbose, 
W-bearing  panicles.  Calyx-lobes  unequal,  petals  equal,  ovate,  unguicu- 
Irte^  twice  the  length  of  calyx.  Perfect  stamens  6  or  7,  with  long  cylin- 
Abd  anthers  \  antherless  staminodes  3  or  4.  Pod  flat,  3-4  in.  long,  ^  in. 
koid,  with  4-6  seeds. 

k  ahrub,  common  in  South  and  Central  India,  also  in  Rajputana.  The  bark 
iimied  for  tanning  and  dyeing  leather,  and  the  root  in  the  manufacture  of  steel. 
|L06t.-March. 

•  To  this  genus  belong  the  plants  which  yield  the  Senna  leaves  (Pharm. 
TbL  65).  They  are  shrubs,  undershrubs,  or  herbs,  leaves  without  glands, 
pmmjA  in  axillary  racemes  ;  pods  flat,  broad,  arcuate,  dehiscent ;  natives 
^  tropical  Afiica ;  the  following  3  species  extending  to  North- West 
ibfia^  and  2  of  them  to  the  dry  belt  of  South  India. 

S.  0.  oboTata,  Colladon;  Boiss.  FL  Orient,  ii.  631. — Syn.  Senna 
fkntOy  Boxb.  Fl.  Ind.  ii.  344.  Cassia  obtusa,  W.  &  A.  Prodr.  288  ; 
H^t  la  t  767. 

A  diffase  procumbent  perennial  herb,  with  glabrous,  obovate,  obtuse 
lai&ts  in  3-7  pairs ;  stipides  obliquely  lanceolate,  acuminate,  spreading 
r  decurved.  Eacemes  erect,  at  length  exceeding  the  subtending  leaf. 
\)d  oblong-reniform,  broadly  rounded  at  the  extremity,  the  valves  thinly 
odaceous,  and  marked  longitudinally  over  the  seeds  with  a  single  series 
rxoonded  crestr^like  plait& 

Salt  ranf^  to  2500  ft  (sanna),  and  Trans-Indus  Ovan),  Sindh,  Guzerat,  South 
diS|  tropical  Africa. 
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4.  0.  angnstifolia,  Yahl. — Syn.  C.  Iance6l(tta,  Forsk. ;  Boyle  I]Li  ST. 
Senna  officitialiSy  GaBrtn. ;  Eoxb.  FL  Ind.  iL  346.  Yem.  Sanna  nuHH 
Pb. 

A  bushy  herbaceous  plant.  Leaflets  5-8  pair,  narrow  ovate-laBoeda^ 
stipules  subulate,  spreading  or  reflexed.  Eacemes  exceeding  the  sobteDi 
ing  leaf.  Pod  broadly  oblong,  slightly  curved,  rounded  at  the  extiemitf, 
the  yalyes  chartaceous,  glabrous,  smooth,  without  appendages. 

Sindh,  Guzerat,  South  India,  cultivated  in  the  N.W.  Provinces. 

5.  0.  holosericea,  Fresenius ;  Oliver  FL  Trop.  Afr.  iL  278. 

A  small  shrub.  Leaflets  oblong,  5-8  pair,  closely  velvety  pnberak 
above  and  beneath ;  stipules  subulate,  spreading,  somewhat  rigid.  B^ 
cemes  erect,  shorter  than  leaves.  Pod  flat,  broadly  falcate-oblong,  roimddi 
at  the  extremity ;  valves  thinly  chartaceous,  pubescent,  without  appeai- 
ages. 

Abyssinia,  Nubia,  Arabia,  Aden,  Sindh 

Ceratonia  Siliqua^  Linn.,  the  Carob  tree  (Algaroba),  is  indigenous  in  ^pn 
and  Algeria,  the  eastern  ])art  of  the  Mediterranean  region,  and  in  Syria ;  its  M 
pods,  fuU  of  sweet,  nutritious  pulp,  are  a  common  artide  of  food  m  the  Mefr 
terranean  for  man,  horses,  pigs,  and  cattle,  and  are  imported  into  the  Pu^ 
under  the  name  of  Khamw)  niihtL  A  slow-^wing  evergreen  tree,  wA  I 
heavy  wood,  excellent  as  fuel,  and  valued  for  cabmet-work,  has  great  powenflt 
reproduction,  and  is  satisfied  with  a  scanty  supply  of  moisture.  It  nas  beei 
grown  in  the  Panjab,  and  may  prove  a  valuable  introduction.  Its  chandoi 
are  somewhat  anomalous.  Abruptly  pinnate  leaves,  small  polygamous  tf 
dicocious  flowers,  without  petals,  with  5  stamens,  versatile  anthers,  and  a  bmi 
disc  surrounding  the  ovary.  The  structure  of  the  seed,  with  thick,  flat  oo^^ 
dons,  enclosed  in  a  fleshy  albumen,  brings  it  near  the  genus  CasntL 

8.  8ABACA,  linn. 

Unarmed  trees,  with  abruptly  pinnate  leaves,  and  small,  cadiMOBi 
stipules.  Flowers  yellow  or  red,  in  short  panicles.  Calyx-tube  kngt 
funnel-shaped,  lined  with  the  disc,  limb  cleft  into  4  petaloid,  ovate,  neidf 
equal  segments,  imbricate  in  bud.  Petals  wanting.  Stamens  3-9,  fiM» 
anthers  oblong,  dehiscing  longitudinally,  on  long  filaments.  Ovaiy  lAf^r 
tate,  the  stalk  adnate  to  the  calyx-tube ;  style  filiform ;  stigma  teiminil 
obtuse.  Pod  oblong,  coriaceous  or  woody,  2-valved.  Seeds  withoBl^ 
albumen. 

1.  8.  indica,  Linn. ;  Bodd.  FL  Sylv.  t.  57. — Syn.  Jonesia  Asoea.'BxA 
FL  Ind,  iL  218 ;  W.  &  A.  Prodr.  284 ;  Wight  Ic  t  206.  Sans.  Anhh 
vanjula,    Vern.  Asoh^  Asoka  (Jasaundi,  Bombay). 

Glabrous,  leaves  12  in.  long,  drooping  and  coloured  when  yoMg- 
Leaflets  opposite,  4-6  pair,  lanceolate,  coriaceous,  smooth,  shining,  3-9  is- 
long.  Stipules  intrapetiolar,  oblong,  striate.  Flowers  in  ooiymboiB 
panicles,  terminal,  or  at  the  end  of  short  lateral  branches,  with  numeioi' 
ovate,  ciliate,  coloured  bracts,  2  at  the  base  of  the  calyx  persistent^  dic 
others  at  the  ramifications  of  the  panicle  deciduous.  Pednncks  fl^ 
pedicels  coloured,  flowers  orange  on  expanding,  gradually  changing^ 
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lei   Edge  of  the  disc  a  crenolated  ring  at  the  mouth  of  the  caljx-tube. 
1^    Pod  6-10  iiL  long,  2  in.  broad,  yalvee  hard,  woody,  reticulate  outside. 
Seeds  iS,  smootL 

Indigenous  in  the  forests  of  South  India  and  Eastern  Bengal,  cultivated  near 
ffindu  temples  and  in  gardens  in  most  parts  of  India.  FL  March,  April ;  fr. 
opcDB  Aug.,  Sept    Heaitwood  hard,  danL-coloured. 

Third  Sub-Order,  MIMOSEJE. 

Trees,  shrubs,  rarelj  herbs,  with  abruptly  bipinnate,  rarely  pinnate 
haves,  and  small  flowers  in  heads  or  spikes.  Flowers  regular,  occasionally 
polygamous.  Sepals  generally  connate  into  a  5-lobed  calyx,  rarely  free, 
Ytl^tte.  Petals  hypogynous,  as  many  as  sepals,  usually  connate,  valvate. 
ftunens  hypogynous,  as  many  as  sepals,  double  their  number,  or  nume- 
xxis,  free  or  monadelphous,  with  small,  2-celled  anthers,  the  cells  dehis- 
cmg  longitudinally.  Pollen  (in  species  of  Acacia^  AlbUszia^  and  Piiheeo- 
hkktm)  cohering  in  3-4  masses  in  each  celL  Seeds  without  albumen,  the 
«Bibiyo  with  a  straight  radicle. 

ItamenB  10  ;  anthers  with  decidaous  apical  glands. 
'      FknrerB  in  spikes  or  racemes  (Indian  species). 

Unarmed  climbers ;  pods  2-3  ft.  long,  flat^  constricted  be- 

^  tween  seeds 1.  Entada. 

*         Shmbe  or  trees,  often  spinescent. 

■i  All  flowers  bisexual,  or  sterile  flowers  mixed  with  the 

fertile. 
Flowers  pedioelled,  in  long  slender  racemes ;  pods 

2-YBhred 2.  Ademaiithxra. 

Fbwers  sessile,  in  slender  cylindrical  spikes;  pods 

2-TalTed 3.  PirTADENiA. 

Flowers  sessile,  in  cylindrical  spikes ;  pods  indehiscent    4.  Pbosopis. 
Upper  flowers  of  the  dense  cylindrical  spikes  bisexual, 

the  lower  neuter 6.  Dichbostaohts. 

Flowers  in  globose  heads  ;  nod  thick,  wood^,  falcate    .  6.  Xylia. 

ftniens  8-10  or  more,  hot  dennite,  anthers  without  glands. 

p       Pods  flat,  linear,  2-Talyed 7.  Leucjena. 

Pods  2-TalTed,  the  yalree  separating  in  joints  or  entire  from 

the  persiiient  frame 8.  Mimosa. 

ftttMns  indefinite,  more  or  less  connate. 
Aimed  or  nnarmed  trees ;  pinne  1-2  pair ;  pods  coriaceous, 

twisted 9.  Pitheoolobium. 

Unsroied  trees ;  pinnie  generally  numerous  ;  pods  thin,  flat, 

straight,  2-Talved 10.  Albizzia. 

Stamens  indefinite,  free ;  armed  trees,  shrubs  or  climbers ;  pods 
dddsoent  or  indehiscent,  flat  or  turgid         .        .        .        .11.  Acacia. 

1.  BNTADA,  Linn. 

1.  B.  acandens,  Benth.  in  Hook.  Joum.  of  Botany,  iv.  (1842)  332. — 
Syn.  E,  PurscBtha^  DC. ;  W.  &  A.  Prodr.  267.  Mimosa  ecandens,  Eoxh. 
H.  Ind.  iL  564.     Vem.  Gilla,  Beng. ;  Oardal,  Bomhay. 

A  large  climber,  stems  angled,  often  curiously  twisted  and  curled. 
Olabrons,  hnt  inflorescence  pubescent.  Common  petiole  ending  in  a  long, 
^i^y,  bifld  tendril  Finn®  2  pair ;  leaflets  3-4  pair,  1-3  in.  long,  shining. 
RoweiB  pale  yellow,  sessile,  in  long  slender  spikes,  generally  4-8  on  a 
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cosisi:!!  p-e^i— -^le,  f?:=i  ii-=  axl:*  <i  the  fonner  leaves,  on  2-3  yeawM 
branoLlriSw  P..!?  lizr^r^:^  ::  Aa  izLziense  sue,  2-4  it  long,  3-4  in.  braid, 
coaitrlcied  1^:^^-  ilf  5»f^ifw  cci^dsan;  of  10^  l-eeededy  flat,  lonndfli 
join:*,  ihe  vilTr^s  »rr«ir%r'' j  frrn  ihe  more  dnzable  thick  rim.  Seedi 
AaIj  ovite  or  iiTarLT  jrciculir.  Iri'rn,  shining,  testa  Teiy  hard. 

S:u:h  InlijL  Rk5^r^  E«^rkL  XrToL  B:3iiia.  CeTlon,  Indian  Aichipdago^ 
Fiji  Ulinis^  vi"-r*:LjIjLZ.l  Wr*5  Izflittf  (p-rohably  tie  same  species,  tlie  leedi 
carriei  :  y  :1c  Gul:  Scvjzi  v:  :ic  w^essem  shores  of  Europe).  FL  Maich-Mij; 
£r.  rVo..  JjkZ.  Tbr  ferds  ir^  e^en,  ccrked  or  z^osLSted ;  children  play  withthfli^ 
and  ihev  dr«  znkie  i=.:c  3Z.::if>^«:jes  AZ!>i  ocher      *  * 


fL  ADSSr AHTHKBA,  Linn. 

Flowers  bij^ru^.  r<=.:.k=i-rr.^:i3.  pedicelled,  in  slender  aziUaiy  or  pixiiBi> 
late  raceiuvs.  C^ilrx  o.i=iran::li:e,  with  short  teeth.  Petals  fise  or 
connate  at  the  hk?e.  Sunens  10.  rroe  :  the  anther-cells  adnate  to  a  hm 
conneotire.  bearing  a  deciiu  ::i$  ^Lmd  at  the  top.  Oraiy  sessile  or  shut 
stipitate,  wi:h  ni:nie7o:i$  or:iles  in  2  rows,  a  ^iform  style,  and  a  and 
terminal  sti^rnia.  Lc-r:i=:e  line^.  ^-ralred,  the  valves  often  contacted 
after  opening.     Se^s  thick.  wi:h  a  hard  red  or  bi-eolonied  testa. 

1.  A.  pavonina.  lir^  ;  Eoxb.  FL  Ini  iL  370;  W.  &  A.  Prodi.  271; 
Wight  IIL  t.  64:   Bcdd.  R.  StIt.  t,  46.— Sana.  KudujmdmcL    Yen. 

Th^'rl'A/C .':  /.  Mar. 

«     • 

A  lai^  tivx\  ghl:n.''i:s  or  pnbescent^  nnaimed.  Leaves  1-3  ft.  ko^ 
abruptly  bipinnate,  pinna?  oppctsite,  4-6  pair ;  leaflets  alternate,  eDiptie- 
oblong.' obtuse,  4-12  pair.  Kacemes  paniculate,  cylindrical,  pednncoii^ 
about  4  in.  long.  Flowers  small  yellow,  fragrant,  on  slender  pedieeLi 
Legumes  linear,  twistevl^  about  9  in.  long.  Seeds  shining,  hard,  bri^ 
scarlet,  compressed,  but  convex  on  K»th  sides,  oval  or  orbicular. 

South  Invlia,  Burma.  Ben^aL  Known  to  extend  as  far  as  Khandeirii  lod 
Ouzerat  on  the  west  side  of  India,  and  as  far  as  Sikkim  on  the  east  side,  but  will 
piobably  Iv  found  in  the  forests  of  Goiakhpur,  Oudh,  and  Central  India  woth 
of  the  Satpuras.    FL  Man: h- May ;  seeds  ripen  Aug.-Oct. 

Trunk  erect,  biirk  louiih.  dark-coloured.  The  wood  is  described  by  Skumer 
as  follows :  *^  Heart  wood  hard  and  durable,  when  fresh-cut  of  a  beautiful  oaa^ 
reii  colour,  and  sometimes  marktsi  with  stripes  of  a  darker  shade  ;  after  ex]K^ 
sure  it  turns  purple,  resembling  Rosewood:  wei:;ht  56  lb.  P.  =  863."  The  sMdi 
are  worn  as  ornaments,  and  used  as  weights  (about  4  gra.)  by  goldsiiuths  tad 
jewellers.    Oil  is  expivssed  from  them. 

3.  PIPTADEmA,  Benth. 

Characters  of  Adenanthera,  but  pods  linear,  flat,  not  contorted ;  seeds 
flat.     Flowers  sessile. 

1.  P.  Ondhensis. — Syn.  Adenanthera  Oudhensis,  J.  L  Stewart,  MSS* 
Vem.  Gentif  gainii,  Oudh. 

A  moderate-sized  tree,  armed  with  large  conical  prickles.    Glabrous,  inflflf^ 
escence  only  pubescent.    Leaves  abruptly  bipinnate,  pinnsB  2  pair,  conmtf>^ 
petiole  about  3  in.  long,  with  a  large,  flat,  circular  gland  at  the  base  o^ 
the  lowest  pair ;  secondary  petiole  1  in.  long,  bearing  1  pair  of  sessil^^ 
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nbooiiaceooB,  lenifonn  leaflets,  2-3  in.  long  and  1^2  in.  broad.  Flowers 
greenish  yellow,  sessile  or  neady  sessile,  in  dense  cylindrical  spikes  1-3  in. 
kog,  arranged  in  short  axillary  panicles.  Calyx  cup-shaped,  nearly  trun- 
nte,  with  5  short  teeth.  Petals  5,  lanceolate,  3  times  longer  than  calyx. 
Stamens  longer  than  petals,  terminal  glands  globose.  Pod  stalked,  linear, 
Mf  9-12  in.  long,  |  inl  broad.  Seeds  15-20,  compressed,  brown,  broad- 
onl 

Diflcoveied  in  March  1871,  by  Mr  Richard  Thompson^  in  the  Oudh  forests 
under  the  base  of  the  hills  in  tne  Qonda  division,  where  it  is  common,  clothing 
tiie  sides  of  the  hills,  and  entering  into  them  along  the  valleys.  The  leaves  are 
xenewed  in  March,  and  the  tree  flowers  in  April. 

Attains  40  ft,  with  a  short  tnmk,  which  divides  into  numerous  upright 
kiDches,  with  drooping  branchlets,  resembling  Hardvnchia  hinata  in  general 
ippeuance.  Bark  of  younger  branches  smooth  or  wrinkled,  with  large,  conical, 
coDpessed,  sharp-pointed  prickles.  Bark  of  stem  and  older  branches  \  in. 
ttici,  erey,  brown,  to  dusky  red,  rough  with  flattiBh^  exfoliating,  woody  scales, 
boa  Uffk  red,  flbrous.  Wood  light  red,  close-gramed,  durable,  very  hard ; 
MWHis  well  without  cracking.  Heaitwood  not  distinct.  The  trees  are  pollarded 
ftr  cattle-fodder. 

4.  PBOSOPIS,  linn. 

Eowers  bisexual,  pentamerous,  generally  sessile,  in  spikes  or  heads. 
Calyx  campanulate,  with  5  short  teeth.  Petals  valvate,  free  or  connate 
wm.  Stamens  10,  free,  exserted ;  anthers  tipped  with  a  sessile  or  stipi- 
tate  gland.  Ovary  sessile,  with  numerous  ovules,  a  slender  style,  and  a 
mall  terminal  stigma.  Legume  coriaceous,  indehiscent;  the  seeds  em- 
bedded in  a  spongy,  hard,  or  scanty  pulp. 

Pod  linear,  contracted  between  seeds,  pinnso  2  pair  .      1.  P.  spicigerct. 
Pod  short  and  thick,  pinn»  2-5  pair         .        .        .      2,  P,  SiephMniana. 

Several  trees  of  this  genus  form  a  marked  feature  in  the  vegetation  of  the  dry 
nnons  ckf  Chili,  Peru,  Texas,  and  Mexico,  with  sweetish  succulent  pods  call^ 
J^lqasnbOf  eaten  by  the  Indiaos,  and  given  to  horses. 

1.  P.  Bpicigera,  Linn.— Tab.  XXV.— Eoxb.  Cor.  PI.  t  63 ;  W.  &  A. 
Rodr.  271 ;  Bedd.  FL  Sylv.  t.  56 ;  Boissier  FL  Orient,  ii.  634.— Syn. 
Uaumlhera  actdeata,  Roxb.  Fl.  Ind.  ii  371.  Vem.  Jand,  jliand,  jdnt, 
ttor  (pod  Scmgri,  8ankar)y  Pb, ;  Kandi,  kundij  Sindh ;  Chaunkra,  Agra, 
Binrtpur ;  KJiejra,  kh^ri^  Eajputana ;  Sangria  shangri,  Pertabgarh ; 
^nni,  s^mri,  sumri,  hamra,  Panch  Mehals,  Guzerat;  Shemiy  shema^ 
Kvnuief,  Dekkan. 

A  moderate  -  sized  thorny  tree.  Glabrous,  branches  and  branchlets 
>Q&ed  with  scattered,  broad  -  conical,  somewhat  compressed  prickles. 
I^ves  bipinnate,  pinnae  opposite,  usually  2  pair,  leaflets  7-10  pair, 
oUiqudy  oblong,  cuspidate,  more  or  less  distinctly  3-nerved.  Spikes 
^er,  in  short  axillary  panicles.  Flowers  small,  yellow,  in  the  axils  of 
orate,  obtuse,  membranous  bracts.  Calyx  cup-shaped,  membranous.  Pod 
P^xdous,  linear,  contracted  between  seeds,  5-10  in.  long,  filled  with  a 
hown  mealy  substance. 

^^^xnunon  and  gregarious  in  the  Panjab,  Rajputana,  north  and  middle  Sindh, 
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:•  "^--  ■'  -t:.:  ■t--:l-.^-  :?•-•«:=.  I"^^-  "miied  with  Capparis  aphylk, 

.1 .  .  :  V  .-^  ,-.-i    :  ^  : :.  ~  :    Iz.  :ir  Punjab,  these  forests  are  on  the 

-  -  V   -  jL  :  1 .  zLLji.  -  T :??.     I::  Rypuuna,  thev  are  likewiae  en 

..  .     ':-..-::  •! -i--,-irii-2IiT-5-ir  .   But  in  Sindh,  with  less  moiatim^ 

;l-ji  I  « ir.:hcs,  they  gcnerallv  are  found  it 
F'j^''i:\4.  hvwever,  in  Sindii,  tlirires  on 


Persia, 

11  exccciis  4^)  inches,  and  it  seems  to 
•:..•.-.  . .-.  V.  -.:  '.:.-  z^.zJ:!.  :=  Ir*.?  "Jiaz:  3«»  inches.  In  Mevwar, ProK^pw ii 
'  •  .:  .■ :.  :.  r.':.  :  ::•.- :  .i.  ---  r.v- r.  \i.  i  :?  there  universally  called  Khejri.  Iti 
''•-:.  .-  ■  i".  .  -r  ::.  A^  .i  .'-"u.:  \i  '^'^.f■l  A  rinj .  South  of  the  Bunas«,  PrtMifk 
:  ••■.•.:  r^:..::.-  ::•  r.-:.-^  i.^  f.\ras  Pertahgarh,  where  it  is  called &Him 
A.  f*  •/"//,/»/•/. 'i  i-Lili-Uv-  :■:  l-e  cor.n.on  south  of  the  Bonass,  and  is  there  caM 


J  lj'  l.'i.jr  r.'i.-  li  i.i  -M,lV-.\u^^  r^-^ny  rair^ea  irom  seea  ;  youn^  ireesuonw 
i'jII*  I  trrjii  tr<^-t  ;  thr-'WiV.ut  vijL'orous  coppice-shoots.  Growth  probjibly  sW| 
.'J  It.  ;nit1i  ill  :5o  v...'ir-  Saharunpur  gardens),  4-5  indi^^tinct  oiinuaJ  rinj*?  per  in. 
Attain^  .'{ii- in  ft.,  with  a  short  en.-ct  trunk,  generally  under  6  ft  girth,  attain- 
ing' I*»  I2fl.  ;/irtii  Jifid  6<»  ft.  hei;:ht  in  Sindh.  For  dimensions  of  exceptionallT 
IjiI;'.-  In^-',  h(.  I'anial*  IMants,  p.  74.  Branchlots  drooping,  foliage  light  The 
U\  "  of  tin:  s-tnii  isofi'-Ti  surrounded  by  a  mass  of  stiff,  thorny,  entangled  bnii- 
iIm  *  and  siu  krrs.  Tln-re  is  a  cuprcssiform  variety,  with  ascending  branchtf 
and  a  naimw  crnwn.  Bark  J  iiL  thick,  dark  grey,  or  light  brownish  crey, 
rnii;/li,  Willi  d.M-p  lnii;,'itudinal  furrows  and  horizontil  cracks.  Addt  foliijfe 
jM.  y,  round  galln  c(jniin«jn  on  lealluts,  and  woody  excrescences  on  branches  and 

'  W.hVi  ij.rht  vi'Uowisli  brown,  with  irregular  masses  of  dark-brown  or  black 
iM-ait wood  in  tile  cc-ntr«  of  old  tret's.  Marked  wavv  concentric  lines.  ^ 
iMit  .'vrn-grainrd.  Wci-ht  in  the  Panjab  and  Sindh  between  49  and  5S.6lb. 
p..,-  rub.  fl.  wb.'H  sraM»nod,  S2  when  green  Dalzell,  Fenncr  and  Ste^. 
iikiunrr  i:iv.'^  7'J  lb.  f«T  seasoned  and  1)5-1(X)  lb.  for  green  wood,  i^ith  981  for 
\W  value  of  l\  ;  but  the  id.'ntilication  of  the  wood  expenmenteil  UF^je^ 
l.n  to  doubt.     Kasv  to  work,  tough,  but  not  durable,  liable  to  diy.rot,tfd 

»,  dil V  eat.n  by  inseets.     T.-d  for  build  ng,  for  carts,  .^^^  ^^^^f^^^^^^ 
MfJ.  i<  .»   fivmiite  woimI   for  well-curb.^  m  parts  of  the  Panjab;  OPluwiy 
„,..,iis  .  IS  a  l-»^ "^   '     ^1 ;    ;    .    ,,       ^    ^  ^  f^^Jl  f^,^  steamers  and  locomoU«fl, 

"^X"^^'^         Vn  -  tl"!  of  itU  and  much  higher  than  that  of^ 
Tnlun A      i^i-Hi'U.rts  nude  at   Kanudii  in  May  1S69  gave  the  foUowing 

1 1  ■■-"''■•■  .  \rere  consumed  in  evapontiig 


,  /'...•.."  ;>  ..:  /.:■  v.".7.  1^:4  IK  1 1-^^  -'"\ft.  of  water  i«b.«J 

.    ,            1    ,'    I  .'■■.  .••.■!.  'i.        las^..  -  aurin^- T  hours,  the  presjaew 

Om!..-«.v.M       ,'.•..'•■:.:;.;:;-..;,.     i,>::   ..  l  ,:.ani  Wn^- kept  at  27  to <» 

V "  •                               V  liu- s  jiure  inch. 
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tile  Pknjab,  Gnierat,  and  the  Dekl^an.  The  pods  are  collected  before  they  are 
ffoito  ripe,  and  the  mealy  pulp  is  eaten  raw,  or  boiled  with  vegetables,  salt,  and 
batter.  Is  considered  incugestible  if  consumed  in  large  quantities.  The  tree 
ii  wozBhipped  by  Hindus  at  the  Dussera  festival 

1  P.  Stephanlana,  Konth;  Boissier  Fl.  Orient  ii  633. — JembiU, 
Amb. 

A  small  thomy  shiub,  2-2^  ft.  high,  with  smooth  white  bark,  ex- 
tnmitiee  and  leaves  hairy.  Pinna)  2-5  pair;  leaflets  8-12  pair,  linear. 
Pods  short,  thick^  1-1^  in.  long,  black,  rugose,  with  6-7  seeds. 

Peshawar  valley,  and  further  east,  sparingly  as  far  as  Amballa.  Beluchistan, 
A^hanistan,  Persia,  Syria,  Asia  Minor,  Egypt,  Turkestan.  Never  leafless; 
null  zoundjah  excrescences  common  on  brancmets  and  leaves. 

5.  DICHBOSTACHYS,  DC. 

Flowers  sessile,  pentamerous,  in  dense  cylindrical  spikes,  the  nppor 
ilowere  of  each  spike  bisexual,  the  lower  neuter,  with  long,  much-exsertod, 
IQifoim  staminodes.  Teeth  of  calyx  short.  Petals  valvate,  more  or  less 
ecnmate.  Stamens  .  10,  free,  exserted ;  anthers  tipped  with  a  globose, 
often  stipitate  gland.  Ovary  subsessile,  multioviilate ;  style  slender, 
stigma  terminal.  Legume  linear,  compressed,  coriaceous,  twisted,  inde- 
lonent^  or  irregularly  opening.     Seeds  compressed,  shining. 

1.  D.  cinerea,  W.  &  A.  Prodr.  271 ;  Bedd.  FL  Sylv.  t.  185.— Syn. 
MimoM  einerea,  Roxb.  Cor.  PL  174 ;  FL  Ind.  ii.  561.  Vcm.  Vurttdi, 
Snd. ;  Kurdaif  kunrat,  Mairwara. 

A  rigid  thomy  shrub,  or  small  tree,  with  white  or  grey  bark.  Pubes- 
eent,  armed  witii  axillary  spines,  straight,  strong,  and  sharp,  often  pro- 
loQged  into  leaf-bearing  branches.  Leaves  bipinnate,  generally  1-2  in. 
bog ;  pinnae  8-10  pair,  with  stipitate  glands  at  the  base  of  each  pair ; 
Mats  small,  ciliate,  12-15  pair.  Stipules  subulate,  \  in.  long.  Spikes 
idlaiy,  pedunculate,  solitary,  or  2-3  together,  as  long  as,  or  shorter  than 
^Bives;  bracts  lanceolate,  membranous.  Upper  fertile  flowers  yellow, 
flke  lower  sterile  flowers  white,  purple,  or  rose-coloured.  Pods  2-3  in. 
bug,  \  UL  broad,  irr^ularly  twisted,  generally  3-8  on  one  peduncle ; 
taeds  10-15. 

Common  on  dry  stony  hills  in  South  and  Central  India ;  has  been  found  as 
^  north  as  Futtehgarh  on  the  Ganges,  near  Jevpur,  and  on  the  hills  of  Mair- 
^tta,  near  Todgarh.  FL  hot  season.  Bark  of  trunk  soft,  with  deep  longi- 
tudinal furrows.    Heartwood  hard,  dark  reddish  brown. 

6.  XYIiIA,  Benth. 

1.  X.  dolaMformiB,  Benth.  L  c.  417;  Bedd  FL  Sylv.  t.  186.— Syn. 
A^  xylocarpoy  DC. ;  W.  &  A.  Prodr.  269.     Mimosa  xylocarpa,  Eoxb. 
Col  PL  t  100;  FL  Ind.  il  543.      The  Ironwood  of  Burma.     Vem. 
Jamba,  Konkan ;  Bcja,  Godavery  forests ;  Pynkado,  Bunn. 

A  large  tree,  unarmed.  Common  petiole  short,  1-2  in.  long,  bearing  1 
pair  of  pinn»,  with  2-6  pairs  of  oblong  or  ovate-oblong  acuminate  leaf- 
^  3-9  in.  long,  the  terminal  leaflets  largest.     Flowers  pale  yellow,  in 
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globose,  tomentose,  long-pedunculate  flower-heads,  1  in.  diam.  Petab 
Unoar,  valvate,  slightly  cohering  at  the  base.  Stamens  10,  free;  anthen 
basifixed,  with  deciduous  stipitate  glands.  Pod  thick,  woody,  flat,  falcate, 
4-6  in.  long,  2-2^  in.  broad  at  the  broadest  part.  Seeds  8-10,  oval,  com* 
pressed,  shining,  ^  in.  long. 

Burma,  South  India,  extending  to  the  Qodavery  forests  on  the  east  side,  and 
(as  far  as  known  at  present)  to  the  Colaba  district  on  the  west  side.  (In- 
cluded in  Forsyth's  List  of  Central  Prov .  timber-trees.)  Leafless  during  part  of 
the  dry  season.  Fl.  March- April ;  fr.  autumn.  Bark  grey.  Trunk  tall,  of 
great  girth.  Heart  wood  dark  red,  very  hard  ;  weight  between  68  and'  70  Ik 
Aver,  of  P.  800. 

7.  LEUCJENA,  Benth. 

1.  L.  glauca,  Benth.  in  Hook.  Joum.  Bot.  iv.  (1842)  416. — Syn.  Aem 
frondosa,  Willd. ;  W.  &  A.  Prodr.  275. 

A  shrub  or  small  tree,  unarmed,  with  large  bipinnate  leaves,  linen 
leaflets,  white  flowers  in  globose,  axillary  heads,  forming  short  tenninal 
leafy  panicles.  Petals  5,  £ree,  linear,  valvate.  Stamens  10,  anthers  yeisar 
tile,  without  glands.  Pods  clustered  in  umbels  of  3-6,  linear,  stipitate^ 
thin,  flat,  shining,  4-6  in.  long,  2-Yalved,  with  numerous  prominent  seedii 

Indigenous  or  naturalised  in  most  tropical  countries,  commonly  cultivated 
in  gardens  in  India  ;  not  uncommon  in  the  outer  valleys  of  Qarhwal  and  Kir 
maon.    FL  June-Aug. ;  fr.  autumn.  ^ 

8.  MIMOSA,  Linn. 

Herbs,  shrubs,  or  trees,  with  bipinnate,  often  sensitive  leaves,  generally 
without  petiolar  glands,  but  with  stipels  at  the  base  of  pinnsB.  Flowenin 
globose  heads  or  cylindrical  spikes,  tetramerous  or  pentamerous,  rarely  tn- 
or  hexamerous.  Calyx  minute,  pappiform,  rarely  campanulate.  Petab 
more  or  less  connate,  valvate.  Stamens  definite,  generally  twice  tha 
number  of  petals,  and  more  than  twice  their  length.  Anthers  smaB, 
without  glands.  Ovary  with  2  or  many  ovules,  style  filiform,  with* 
small  terminal  stigma.  Pod  oblong  or  linear,  the  valves  membranous  <v 
coriaceous,  separating  entire  or  in  transverse  joints  from  the  persistfis^ 
sutural  frame. 

1.  M.  rubicaulis,  Lam. ;  Hooker  Ic.  Plant,  ii.  t.  166 ;  W.  &  A  Prodi. 
268. — Syn.  M.  octandra^  Roxb.  Cor.  PI.  t.  200 ;  M.  mutahilis^  Boxb.  I^ 
Ind.  iL  664.  Vem.  Rdly  khair^  didridr,  Pb. ;  Agla^  Kamaon ;  Kini^ 
Idngreiy  Eohilkhand  ;  Kacheyta,  Gorakhpur ;  Hajeru,  Sindh. 

A  large,  straggling,  prickly  shrub,  10  ft.  high.  Pubescent;  brancheB* 
petioles,  and  peduncles  armed  with  short,  curved,  sharp  prickles.  Pinn^ 
3-10  pair;  leaflets  6-16  pair,  unequal  -  sided,  linear  -  oblongs  obtos^ 
Flower-heads  on  peduncles  1-1^  in.  long,  solitary  or  fasciculate,  iansaSiA 
racemes  near  the  ends  of  branches.  Flowers  tetramerous  ;  calyx  sho^ 
campanulate,  3  or  4  times  shorter  than  the  funnel-shaped  coroU^ 
Stamens  8.  Pods  stipitate,  glabrous,  armed  or  unarmed,  3-6  in.  long,  i 
in.  broad,  curved,  separating  from  the  sutural  frame  in  square  joints. 
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Oammoa  in  open  or  thin  jangles  throughout  the  greater  port  of  India,  in  the 
plims  extending  to  the  Ganges,  and  in  the  hills  as  Ieut  as  the  Indus  (ascend- 
njgto  4000  ft.  in  Eamaon) ;  in  the  Paniab,  abundant  in  the  outer  hills  and  the 
mlik  tract,  and  found  at  times  on  the  banks  of  rivers  or  canals,  some  way 
into  the  plains.  FL  Ang.-Sept ;  fr.  Nov.-Jan.  Gunpowder  is  made  of  the 
diaicoaL 

9.  PITHECOLOBIUM,  Martius. 

Shmbs  or  trees,  with  bipinnate  leaves,  generally  with  glands  at  the  base 
of  pmnse  and  leaflets.  Mowers  generally  white,  in  globose  heads  or  cylin- 
drical spikes ;  pentamerous,  rarely  hexamerous,  generally  bisexual.  Calyx 
eampanulate  or  tabular,  with  short  teeth.  Corolla  tubular  or  funnel- 
ihaped,  segments  valvate.  Stamens  indefinite,  much  longer  than  corolla, 
iDore  or  less  connate ;  anthers  smalL  Ovary  with  numerous  ovules  ;  style 
filifomi,  with  a  small  terminal  stigma.  Pod  compressed  or  flat,  variously 
contorted,  coriaceous,  2-valved.     Seeds  included  in  a  scanty  piilp. 

Leaflets  1  pidr ;  pod  turgid,  twisted P.  dulce. 

Leaflets  2-4  pair ;  pod  flat,  spirally  contorted    .        .        .     P.  bigenUnum. 

1.  P.  dnlce,  Benth.  in  Hooker's  Journal  of  Botany,  iiL  (1844)  199; 
ML  FL  Sylv.  t  188.— Syn.  Mimosa  dulcis,  Koxb.  FL  Ind.  ii.  556 ; 
PL  Cor.  t.  99.  Inga  dulcis,  Willd. ;  W.  &  A.  Prodr.  268.  Manilla  Tama- 
find,    Vem.    Vildyati  (foreign)  mZi,  ddkhani  (southern)  babool, 

A  kige  tree,  armed  with  short,  straight,  stipulary  thorns.  Glabrous  or 
li^Uy  pubescent.  Finns  and  leaflets  1  pair  each ;  leaflets  unequal-sided, 
oUong  or  obovate,  obtuse,  1-1 1  in.  long.  Common  and  partial  petioles 
terminate  in  short  bristles ;  small  cup-shaped  glands  at  the  base  of  pinnas 
Qd  leaflets.  Flowers  white,  in  small  globose,  sessile  or  short-pedunculate, 
caneseent  heads,  on  long  racemose  panicles.  Pod  turgid,  twisted,  linear, 
\  in.  broad.     Seeds  embedded  in  a  firm  sweetish  pulp. 

Indigenous  in  the  hot  regions  of  Mexico,  introduced  into  the  PhilippiDe 
IiiindB,  and  thence  into  India.  Cultivated  commonly  in  South  India,  ana  here 
nd  there  in  Central  and  North-West  India. 

A  luge  tree,  with  a  straight  stem,  and  drooping  branchlets.  Bark  ^  in. 
thick,  ash-coloured,  smootlush,  irregularly  rugose.  Fl.  Jan.- March  ;  fr.  ripeus 
AnrilJnne.  Sapwood  small,  heartwood  reddish  brown,  not  heavy,  40  lb.  per 
wb.  ft,  smells  unpleasantly  when  fresh-sawn,  used  for  various  purposes.  A 
Rood  avenue-tree.  Coppices  well  in  South  India,  grown  for  fuel.  Extensively 
colfcrvated  as  a  hedge-plant  In  Manilla  it  is  grown  on  account  of  the  fruit, 
vhieh  is  eaten.    From  the  seeds  oil  is  pressed  in  Madura  and  Tinnevelly. 

2.  P.  Ugeminnm,  Martius ;  Benth.  1.  c.  206. — Syn.  Inga  higemina, 
WDld. ;  W.  &  A.  Prodr.  269.     Vem.  KaeJdora,  K^maon. 

A  large,  unarmed,  glabrous  tree,  extremities  inflorescence,  and  pods 
^  short,  dark,  ferruginouB  pubescence.  Common  petiole  short,  1-3  in. 
^  with  a  raised  ovied  gland,  bearing  1,  rarely  2  pairs  of  pinnse,  with 
^  pain  of  large,  shining,  ovate  or  elliptic-oblong,  acuminate  leaflets, 
M  in.  bug.  Heads  with  6-12  subsessile  flowers,  in  axillary  panicles. 
Sondes  fasciculate,  but  generally  superposed,  in  a  vertical  line,  one 
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above  tho  other.     Pods  flat,  linear,  }  in.  broad,  cnryedy  genendly  BjnnUy 
contorted,  dark  brown  outside,  reddish  brown  inside. 

Forests  of  the  western  coast,  Eastern  Bengal,  Nepal,  and  Eanuum,  Cefitm, 
Indian  Archipelago.  FL  March-May.  Heartwood  dark-coloured  ;  it  is  some- 
times called  Ironwood. 

10.  ATiBIZZIA,  DurazzinL 

Unarmed  trees  or  shrubs,  with  bipinnate  leaves  and  large  (in  ths 

Indian  sp.)  globose  flower-heads.    Flowers  white,  yellow,  or  rose-colooted, 

usually  pentamerous.    Calyx  tubular  to  campanulate,  toothed.    Petals  4^, 

united  half  their  length  or  more,  valvate.     Stamens  indefinite,  exseited, 

generally  exceeding  ^  in. ;  filaments  united  at  the  base,  or  in  a  long  ex- 

serted  sheath ;  anthers  minute,  pollen  cohering  in  3-4  masses  in  each  celL 

Legume  straight,  flat,  oblong  or  broadly  linear,  indehiscent  or  2-valfed, 

valves  usually  thin,  continuous  or  sinuous  from  abortion  of  seeds.    Seedi 

compressed. 

Pinnse  1-2  pair ;  leaflets  1-3  pair,  penniveined,  8-5  in.  long         .    1.  A,  luMk 
Pinnse  2-8  pair ;  leaflets  i<2  in.  long,  broad-oblong,  main  nerves  in 
the  middle  or  nearly  so. 
Extremities  rusty-  or  grey-tomentose ;  pinnte  3-8  pair ;  leaflets 

10-25  pair ZA.odoraHmm, 

Extremities  glabrous  or  pubescent ;  pinns  2-4  pair ;  leaflets  8-9 
pair. 
Leaflets  with  6-10  prominent  lateral  nerves;  flowers  }  in. 
long,  sessile,  the  flower-heads  in  laige  terminal  panicles ; 
pocb  brown,  1  in.  broad         .        .        .        .        .        .     Z.  A,  proeen. 

Leaflets  with  reticulate  veins ;  flowers  1|  in.  long,  pedicellate^ 
the  flower-heads  in  short  corymbose  racemes ;  pods  straw- 
coloured,  2  in.  broad i.  A.  IMA 

PinniB  6-15  pair;  leaflets  i-|  in.   long,  falcate;   main  nerves 
lateral. 
Flowers  rose-coloured ;  stipules  linear ;  leaflets  10-80  pair        .     5.  A.  Julibritd*- 
Flowers  yellow ;  stipules  broad-cordate ;  leaflets  20-40  pair      .     6.  A.  ^ipM^- 
Pinn»  6-15  pair;  leaflets  \  in.  long,  linear;  midrib  in  the  middle; 

flowers  yellow,  fragrant;  branchlets  with  soft  yellow  down  .     7.  A.amara, 

A,  lophaniha^  Benth.  Fl.  Austral.  iL  421,  of  Western  Australia,  introdooed 
on  the  In  ilgins  and  now  quite  naturalised,  is  a  rapidly  growing  smcJl  tiee^  with 
8-10  pairs  of  pinnse;  leaflets  20-30  pair;  flowers  in  axillary  pednncolfto 
spikes. 

1.  A.  lacida»  BentL;  Lond.  Jour,  of  Bot  iii.  (1844)  86.— Syn.  ififlW» 
lucida,  Boxb.  FL  Ind.  iL  544 ;  Inga  ludda^  WaJL 

A  large  tree ;  glabrous,  peduncles  and  calyx  only  sHghUy  pubesoeDi 
Common  petiole  3-5  in.  long,  pinnse  1-2  pair ;  leaflets  1-3  pair,  suboon** 
ceous,   shining,   elliptic-oblong,    acuminate,   penniveined,   3-5   in.  koft 
Peduncles  fasciculate,  paniculate,  bearing  heads  of  6-10  sessile  flowe0> 
Corolla  4  times  the  length  of  calyx.     Pod  linear,  straight,  8-10  in.  loDfr 
1-1}  in.  broad.     The  foliage  somewhat  resembles  that  of  Pitheeokibiiiif^ 
higeminumy  but  the  tree  is  Easily  distinguished  by  the  straight  pod,  and  tb^ 
fasciculate,  not  superposed,  peduncles. 

Burma,  hills  of  East  Bengal,  Nepal,  and  probably  also  in  the  Ondh  aS^^ 
Qorakhpur  forests,  and  in  Kamaon.    FL  April,  May. 


ilHaaa.]  XXXI.  LEOUMiNOSiS.  175 

2.  A.  odoratiwiriina,  Benth.  L  c  88. — Syn.  Acacia  odoratissimOj  Willd. ; 
^.&A.  Prodr.  275;  Mimosa  odoratissimay  Roxb.  Cor.  PL  t  120;  Fl. 
joi  il  546 ;  Bedd.  FL  Sylv.  t  54.  Vera.  Lasrin,  kardmbru,  polachy 
\  'j  Stria,  siran,  hhandir,  N. W.P. ;  Bersa,  bos,  bassein,  C.P. ;  Chiehwa, 
londs,  Satpura  range;  Serissia,  Bassi,  Meywar;  Kali  Harreri,  Panch 
lehals ;  Thitmagyi,  Btum. 

A  large  tree,  with  dark-green  foliage.  Branchlets,  petioles,  inflorescence 
tod  under  side  of  leaves  rusty-  or  grey-tomentoso.  Common  petiole  6-12 
iLlong;  pinnaB  3-8  pair,  4-6  in.  long.  Leaflets  10-25  pair,  1  in.  long  or 
BBB,  Imear-oblong,  unequal-sided,  pubescent  above,  pale  and  tomcntose 
HDeatL  Flower-heads  fasciculate,  on  peduncles  ^  in.  long,  in  compact 
oijinbs,  these  arranged  in  lax,  terminal  panicles.  Flowers  sessile,  pale 
^w,  fragrant,  1  in.  long  to  extremity  of  stamens,  calyx  and  corolla 
any.  Calyx  small,  campanulate,  4-5  times  shorter  than  corolla.  L^umee 
(load-linear,  6-8  in.  long,  1  in.  broad,  of  a  red-brown  colour,  tomentose 
rhen  young,  glabrous  when  old,  with  10-15  seeds. 

South  India,  Burma,  Bengal,  Maikal  and  Satpura  range  in  Central  India. 
Wh  Mehals  in  Guzerat.  Bassi  forests  in  Meywar,  8ub-Himalayan',tract  west  to 
he  Indus,  ascendinff  to  3000,  and  at  times  to  6000  ft.  FL  April-June ;  pods 
ipen  Jan.,  Feb.,  and  remain  long  on  the  tree.  Never  quite  leafless,  fresh  foUage 
D  spring. 

Attams  a  large  size  in  Burma  and  Western  India,  in  North  and  Central  India 
J(M5  ft  high,  with  a  tall,  nearly  straight  trunk  6-6  ft.  girth.  Bark  ^  in.  thick, 
ig^t  or  danL  grey,  marked  with  numerous,  narrow,  horizontal  wrinkles,  nearly 
ociiding  the  trunk. 

SapwG^  less  than  \  of  radius,  whitish.  Heartwood  of  a  rich  dark-brown 
oloor,  tough  and  strong.  The  cub.  ft  weighs  38-63  lb.  Seasons  well,  works 
ledy,  takes  a  fine  polish,  and  is  fairly  durable  when  kept  dry.  Used  for  naves, 
pokes,  fellies,  oil-mills,  and  furniture.  A  dark-brown  gum  exudes  from  wounds 
Q  the  bark.    Leaves  and  twigs  are  lopped  for  cattle-f(>ider. 

3.  X.  procens  Benth.— Tab.  XXVI.— Lond.  Jour,  of  Bot.  liL  89.— 
ijn.  Acacia  procera,  Willd. ;  W.  &  A.  Prodr.  275 ;  Mimosa  data,  Roxb. 
/OKi  PL  t  121 ;  FL  Ind.  ii  548.  Vem.  Sa/ed-Siris,  Gnrdr,  Karra,  karo, 
^horar,  kharar^i,  karir^i,  gurbdri,  gurkur,  baro,  North  and  Central  India; 
^aroRu,  kinye,  kilai,  kili,  tihiri,  Bombay ;  Sithen,  Burm. 

A  large  tree,  with  yellowish  or  greenish  white  bark.  Glabrous,  young 
6>^  pubescent.  Leaves  nearly  as  broad  as  long ;  common  petiole  6-12 
Q.  long,  with  a  large,  brown,  oblong  gland  near  its  base ;  pinnco  3-4  pair, 
pnadmg,  the  upper  pinnse  6-9  in.  long.  Leaflets  6-8  pair,  1-2  in.  long, 
'bHquely-ovate,  or  oblong-ovate,  with  6-10  prominent  lateral  nerves  on 
<iw  side  of  midrib,  flower-heads  with  15-20  flowers,  on  peduncles  1 
IL  long  or  less,  in  fascicles  of  2-5,  forming  large,  lax,  terminal  panicles. 
^Wers  yellowish  white,  sessile,  \  in.  long  to  extremities  of  filaments ; 
s^yx  tabular,  half  the  length  of  corolla ;  segments  of  corolla  oblong,  hairy 
i*ttlie  end.  Legumes  linear,  6-9  in.  long,  |-1  in.  broad,  with  8-12  pro- 
nunent  seeds. 

Gommon  near  river-banks,  on  alluvial  soil  and  in  moist  places,  in  Burma, 
oe&gal,  Qorakhpur,  Oudh,  South  India,  and  in  the  sub-Himalayan  tract  west  to 
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tanning. 
E&silv  raiiol  frizz.  ^eetL  AZ.*i  «tc  vs  redkiCj  firc-m  cattzng&  Growth  rtxjwpi, 
more  rapid  iLui  of  .>i>ul  l£  12  vean  isx^in£  3-4,  vod  in  30  yeus  4-6  ft 
(North  ui«iift)L 

4.  A.  Lebbek.  Benth.  L  c  S7 :  Bedd.  ¥1  Sylr.  t  53;  BoisBiflr  R. 
Orient,  n,  639. — S vn.  Acacia  Lrbt^k^  WiUd. ;  A.  fpeciomt,  Willd. ;  W.  ft 
Pnxlr.  275  :  JlimoM  Strum,  RoxK  FL  Ind.  iL  544.  Sing.  Sana.  i8iiiA& 
Vem.  &'n>,  txri^%aj  thirith,  fintif  tirij^  #i>ij',  kalnty  iantia^  North  ini 
Central  India  ;  ikHa^  firloj  Banswara ;  Harreriy  Panch  Mehala. 


tbfe  J' — JA     B^TiziK  :f  2^  lli^LiIiziiSiizpiziTizaeL  cf  theRewahhiUB,iil 
f  iii^  £:»iZ7«a.  ii "  -^  ^drc  :r  'jzziznz.    N-:x^  1"^=^  '>*a.'fr» ;  the  new  foliige  eoMi 

At^'-.*  ^j.'-r^:.  iz-i  11  "zzLisj  1  -•.  7l:  -rnzk  !iir3».  a«s,  net  ngalMAj  ihl^ 


iiiri  ^j  fi.  t*  rT.t^  ziniii  ^:p».     2^  r!ii:ni:«cii  rsccz^is  F^edmem  in  Ik 
(y.z^U  tiT^sZi  :c  •I'^iz.  :  •  f:.  '-'^  iZiL  I>  fl  ira.    Buk  i  m.  thick  or lo^ 


:r  rr^j.  fin^iccz.  wt:h  xsazrow' hotiiantal  liiM% 


S*p-»:oi  liT^*.  -.ftcii't.-^'  =hi^^5^  r*s-'-"»^  fine.  Esa  dozable.    Heutmi 
i^i*:r  Lltx  criTz.  vtih.  :r:iki  vatt  :«Is  izii  piSiihes  of  a  darker  eoloor^  a> 


A  large  tree  with  dark-grey  ba^  ExtremideB  and  leaTes  gkbrovfli 
pabescent  Common  petiole  3-12  in.,  a  large  gland  near  the  base,  md  1 
or  more  inteijugal  glands ;  pinns  2-4  pair ;  leaflets  3-9  pair,  uneqnal-^ida^ 
oblong,  obtuse,  sabseasile,  lateral  nerves  not  prominent,  veins  reticidat& 
Pedondes  2-4  in.  long,  in  fascicles  of  2-4  from  the  npper  tsdk, 
forming  a  short  corymboee  raceme.  Flowers  white,  fragrant^  glalnwi 
or  pubescent,  1^  in.  long  to  the  extremities  of  stamens,  on  pedieeb 
^  in.  long.  Calyx  campannlate,  less  than  half  the  length  of  corolla,  witt 
short  deltoid  teeth.  United  base  of  filaments  included.  Legume  8-lS  QL 
long,  linear-oblong,  2  in.  at  the  broadest,  of  a  straw-yellow  colour,  thiO) 
with  8-12  large,  distant,  prominent  seeds. 

Indigenous  in  the  forests  of  South  India,  the  Satpura  range,  Bengal,  and  At 
sub-Himalayan  tract,  extending  west  to  the  Indus,  and  ascending  to  6000  ft 
Cultivated  throughout  the  drier  parts  of  India,  in  £g3rpt  ^venues  of  Gtf4 
Mesopotamia,  in  Afghanistan  near  Jellalabad,  in  tropical  Africa,  America,  i» 
in  Australia.  Partially  leafless  for  some  time  in  tne  hot  season,  the  kavti 
are  renewed  in  March,  April,  and  sometimes  there  is  a  second  flush  in  autunffli 
Tlie  flowers  chiefly  appear  in  April,  May,  but  often  at  other  times.  The  po^ 
ri]K;n  in  Sept,  and  remain  hanging  on  the  tree  throughout  the  cold  and  bot 
season. 

Attains  40-60  ft.,  with  a  girth  of  6-8,  and  at  times  10-12  fL  When  planted 
far  apart  as  an  avenue-tree,  its  trunk  is  short ;  but,  when  drawn  up  by  fiamboQi 
and  other  trees  in  the  forest,  it  has  a  long  straight  stem.  Ban  ^  in.  tluA 
dork  or  brownish  grey,  rough  with  numerous,  short,  irregular  cracks,  and  ck* 
vatcd  horizontal  lines.  Sapwood  large,  often  occupving  hiuf  the  radius,  whiti^ 
Ifeartwoorl  dark  reddish  orown,  darker,  nearly  black  bands  alternating  wi'^ 
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nds  of  lifter  colour.  Tough,  seasons  well,  works  freelr,  and  takes  a  fino 
Ml  ;  weight  of  cub.  ft.  50-66  lb.  Fairly  durable.  Much  valued  for  sugar- 
le  cnishersy  oil-pestles  and  mortars,  furniture,  well-curbs,  naves,  spokes,  and 
Mr  wheel- work.  A  mild  pellucid  gum  exudes  from  cracks  in  the  bark.  The 
ra  and  twigs  are  a  OEivourite  fodder  for  camels. 

JUly  raised  from  seed;  its  growth  during  the  first  few  years  is  exceedingly 
■d.  Toung  plants  suffer  from  frost  severely  in  the  Panjab.  Trees  12  years 
I  in  the  Paniab  have  2|  ft.  in  girth,  30  years  4^  ft.,  and  at  Sakkhar  in  Smdh, 
low  alluvial  soil,  trees  17  years  old  have  attained  6-6  ft.  in  girth.  In  Sindh 
1  the  South  Panjab  it  is  often  grown  from  cuttings,  which  strike  root  readily, 
A  kzge  sticks  and  posts  put  in  the  ground  shooting  vigorously.  The  roots 
ead  widely,  but  are  shallow,  and  the  tree  is  apt  to  he  blown  down.  In 
itnl  and  North- West  India  it  is  commonly  grown  in  avenues,  but  it  Lb  an 
ulbtly  tree  during  the  hot  season  with  the  laige,  dry,  yellow  pods  hanging 
ue  Mie  branches.  In  the  Antilles  it  is  called  Fry-wooil,  the  soimd  of  the 
b  in  the  wind  resembling  that  of  frying  meat. 

rbe  structure  of  the  wood  of  tlus  and  tne  two  preceding  species  of  Albizzia 
imihir ;  in  all  three  the  sap  is  laige  ;  on  a  longitudinal  section  the  pores  are 
odnently  marked,  and  on  a  cross-section  the  neartwood  shows  darker  con- 
trie  lines  or  irregular  concentric  bands,  often  interrupted  (se^cnts  of  the 
Je  only).  These  darker  lines  or  patches  probably  coincide,  m  most  cases, 
h.  the  unes  separating  the  wood  formed  in  successive  seasons ;  nevertheless  it 
I  hj  no  means  be  said  that  these  woods  have  clearly-marked  annual  rings. 
I  poTCS  are  largest  in  A.procera  ;  they  are  often  in  groups  of  2,  and  always 
immded  by  small  rounded  patches  of  white  tissue ;  these  patches  are  not 
Mnlly  connected  with  each  other,  but,  being  arranged  in  more  or  less  con- 
trie  lines,  they  give  the  appearance  of  wavy,  lignter-coloured  bands.  A. 
)lbdi  has  smaller  pores,  frequently  in  groups  of  2,  each  pore  or  group  of  pores 
I  patch  of  lighter  tissue,  but  these  patches  are  always  distinct.  The  medul- 
f  ays  axe  somewhat  larger  in  A,  prooera  than  in  Lebbek. 

5.  A.  JnlilnriBdn,  Boivin ;  Benth.  1.  c.  91  ;  Boissier  FL  Orient  ii.  639, 
8yiL  Acacia  Julihrissiny  Willd.  ;  A.  mollis,  Wall.  Pink  Siris.  Vem. 
%i^  kHrmru,  mrangruj  shirsh,  buna,  tanddi,  mathlrshi,  brind,  Pb. ; 
iif  baroHy  baraulia,  hhokra,  N.W.P.  The  specific  name  is  a  coiraption 
Chiabreshamy  the  roee-ailk. 

A.  large  shmb  or  moderate-sized  tree,  extremities  and  leaves  pubescent 
tomentoae,  rarely  glabrous.  CJommon  petiole  6-12  in.  long,  a  large 
lod  on  the  naked  part,  and  smaller  interjugal  glands  above.  Pinna) 
12  pair,  leaflets  10-30  pair,  unequal-sided,  the  middle  nerve  near  the 
par  edge,  from  a  broad  and  obtuse  base  oblong-flEdcate,  acute,  \-\  in. 
ig;  ^  in.  broad  at  base.  Flowers  light  rose-coloured,  1-1^  in.  long  to 
s  extremity  of  stamens ;  peduncles  2-3  in.  long,  in  fascicles  of  2-3  from 
B  upper  axils,  forming  short  corymbose  racemes ;  pedicels  short.  Calyx 
id  corolla  pubescent,  with  white  silky  hairs.  Calyx  funnel-shaped,  half 
ks  length  of  corolla.  Filaments  irr^ularly  connate  at  the  base,  tube 
dnded.     L^ume  linear,  4  in.  long,  f  in.  broad,  pubescent ;  seeds  4-6. 

Outer  Himalava  from  the  Indus  to  Sikkim,  ascending  to  5000,  and  at  times 
0  (XXK)  ft.  North  Persia,  China,  Japan.  Generally  on  rocky  but  moist  ground. 
R*  A^J^nne ;  the  pods  ripen  in  autumn  and  remain  long  on  the  tree.  Culti- 
nted  in  the  Meditecranean  region,  and  in  America. 

M 
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Trunk  5  ft.  c;irth,  with  a  larce  spreading  head,  growth  rapid.  Bmclikli 
dark  grey,  stiff,  nexucNse,  solcate.  Bark  ^  in.  tnick,  dark  gie^,  with  long  borini- 
tal  wrinkles,  and  whitish,  elevated,  oval  spots ;  foliage  bright  green ;  growth 
fairly  rapid,  3-4  rings  in  1  in.  of  radios.  Sapwood  large,  yellowiah,  wuh  n- 
merous  white  specks ;  heartwood  dark,  almost  black  in  old  trees,  beaotiliilly 
mottled  with  liAter  and  darker  shades  of  colour  apparentlv  coinddinff  with  fb 
annual  rings.  Pores  in  small  detached  patches  of  whitiw  tissue.  Mediilkij 
rays  conspicuous,  shining,  very  numerous.  The  wood  is  hard,  strong^  modff- 
ately  heavy,  and  t^es  a  good  polish.    Furniture  is  made  of  it 

6.  A.  stipnlata,  Boivin ;  Benth.  L  c.  92  ;  Bedd.  FL  Sylv.  t  55.— Sji. 
Acacia  stipulata,  DC. ;  W.  &  A.  Prodr.  274.  A.  SinUhiana,  WalL ;  L 
Kangraensis^  Hort.  Sahar. ;  Mimosa  stipulaceaj  Eoxh.  FL  Ind.  iL  541^ 
Vera.  Oi,  Oe,  Sirin^  shirsha^  kasiry  Pb. ;  Siran^  kaunjeria,  N.W.P.| 
Paitia,  sammndra,  Oudh ;  Bummaizah,  Burin. 

A  large  tree,  hranchlets,  petioles,  and  inflorescence  tomentoae  or  pate' 
cent.  Stipules  large,  semi-cordate,  membranous,  deciduous.  GomiMi 
petiole  6-12  in.  long,  with  a  large  gland  near  the  base ;  pinnse  6-15  piii^ 
4-5  in.  long ;  leaflets  20-40  pair,  ^-^  in.  long,  from  a  broad  base  ohiaii|- 
linear,  the  middle  nerve  near  the  upper  edge,  acute,  pubescent.  Ilomi 
yellowish,  inodorous,  ^  in.  to  1  in.  long  to  extremity  of  filanents;  otimwi 
slightly  tinged  with  red.  Calyx  and  corolla  pubescent ;  calyx  tahuH 
half  the  length  of  corolla,  or  somewhat  less.  Segments  of  corolla  Oftk, 
Flower^heads  fasciculate  in  racemes,  on  peduncles  1  in.  long,  supported  hf 
broad  bract-like  ovate  stipules,  deciduous,  and  covered  with  feimgiiM 
tomentum.    Legumes  6  in.  long,  |  in.  broad,  with  8-12  seeds. 

South  India,  Ceylon,  Burma,  Bengal  Oudh,  sub-Himalayan  tnctwolto 
the  Indus,  ascending  to  4000  ft  Abundant  in  the  E^angra  valley,  overUnipng 
the  coppice-wood  of  Quercus  anntdata.  Young  leaves  Feb.-March ;  fl.  Apv 
June ;  pods  ripen  in  autumn. 

Attains  60  It  in  North  India,  trunk  not  very  straight,  dividing  into  lugl 
spreadinglimbs,  which  support  a  broad  depressed  crown,  somewhat  resemlimt 
that  of  I^oinciana  regia.  Extremities  of  branchlets  velvety,  branches  flff* 
rowed.  Bark  ^  in.  tmck,  dark  grey,  with  numerous  small  vertioal  wiinUil 
and  a  few  larger  horizontal  furrows  with  prominent  edges  extending  half-ml 
round  the  trunk,  which  has  the  appearance  as  if  it  were  constricted  with  e(id% 
smooth  pieces  flaking  off  between  the  furrows.  Sapwood  huge,  white,  mi^ 
attacked  by  insects ;  heartwood  reddish  brown.  Pores  luce,  promiiMntff 
marked  on  a  longitudinal  section ;  weight  of  cub.  ft  48-56  lb.  Not  mvci 
valued  in  the  Panjab  Himalaya.  (The  wood  of  Bummaizah  firom  Bmstt  ii 
beautifully  mottled.)    The  branches  are  lopped  for  cattle-fodder. 

7.  A.  amara,  Boivin ;  Benth.  1.  c.  iiL  90. — Syn.  Acacia  amara,  VHSH 
A.  Wightii,  Grah. ;  W.  &  A.  Prodr.  274.  Mimosa  amara,  Roxh.  C* 
PI.  t.  'l22 ;  Fl.  Ind.  ii.  548.  M.  pulchdla,  Roxb.  ib.  Vera.  iM 
laUye,  Dekkan. 

An  unarmed  tree ;  branchlets,  petioles,  and  inflorescence  downy,  wSk 
soft  yellowish  tomentum.  Common  petiole  2-4  in.  long,  pimi»  6-15  pii^ 
A  circular  gland  on  the  petiole,  and  at  the  insertion  of  the  uppttD^ 
pair.  Leaflets  small,  numerous,  linear,  \  in.  long,  the  midrib  nesiif  0 
the  middle  of  the  leaflet     Peduncles  fasciculate  in  the  axils  of  the  apf^ 
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most  leaves  bearing  yellow  fragrant  flower-heads  of  12-20  sessile  pubes- 
eent  flowers.  Corolla  three  times  the  length  of  calyx.  Pod  linear-oblong, 
vith  waved  edges,  4-6  in.  long  and  1  in.  broad. 

South  India,  the  Dekkan,  and  near  Mondlaysir  (Mandlcswar),  north  of  the  Nor- 
bodda  river  (Jacanemont).  FL  April-June.  Bark  smootli,  greenish.  Skinner 
dwribes  it  as  followB :  "  The  wood  is  strong,  fibrous,  and  stiff',  close-grained, 
kad  and  durable,  of  a  dark-brown  colour,  superior  to  Sal  and  Teak  in  trans- 
leiBe  strength  and  direct  cohesive  power.  Weight  70  lb.  per  cub.  ft.  seasoned, 
P.Bl2d4.  Used  for  beams  of  native  houses,  and  in  the  construction  of  carts  ; 
tfas  wood  of  the  crooked  branches  is  used  for  ploughs." 

11.  ACACIA,  Willd. 

Trees  or  shrabs  (the  Indian  species)  armed  with  prickles  or  stipular 
ipbes.  Flowers  small,  yellow  or  white,  in  globose  heads  or  cylindrical 
qikfis,  with  nnmerons  scaly  palese  between  the  flowers.  Leaves  bipin- 
Mto  (the  Indian  species).  Calyx  and  corolla  usually  4-5-merou8 ;  calyx 
eBnpaniilat.e  or  cap-shaped,  tooUied  or  lobed.  Petals  valvate  in  bud,  more 
or  Ibb  connate  or  cohering.  Stamens  indefinite,  free,  generally  very  nu- 
MroDB,  not  exceeding  ^  inch  in  length  ;  anthers  minute.  Pod  dehiscent 
flrindehiscent^  seeds  compressed. 

9lipaln  spineaoent,  generally  8trai|^ht,  more  or  leas  connate 
at  base  ;  trees  w  ahmbs,  not  climbinff. 
Fknranin  lax  spikes ;  pods  thin,  broacQy  falcate  .     1.  A.  LcUronum. 

Flowers  in  globoae  heads ;  peduncles  azulary,  fasciculate. 

Bracts  at  the  base  of  flower-head 2.  A.  Famentma. 

Bracts  in  the  middle  of  peduncle. 
A  tree ;  pods  convez,  moniliform,  contracted  between 

seeds 8.  ^.  arabica. 

A  shrab ;  pods  flat,  linear-oblong,  \  in.  broad  ;  flowers 

sweet-scented A.  A.  Jacquemonti. 

A  shrab  or  small  tree  ;  pods  flat,  linear,  i  in.  broad  ; 

smeU  of  flowers  unpleasant 5.  A.  ebumea, 

lloveii  in  globose  heads ;  peduncles  panicnlate  .     6.  J .  leucophlcca. 

ttpsbs  not  spinescent ;  two  or  three  infra-stipular,  generally 
rNured,  prickles  below  the  insertion  of  each  leaf;  flowers 
IB  cylindrical  spkes ;  trees  or  shrubs,  not  climbing. 
Pbdi  indehiscent  or  imperfectly  dehiscent. 
Three  infra-stipular  prickles;    common  petiole  1-2  in. 

long 7.  A.  ruputris. 

Two  infra-stipular  prickles  ;  common  petiole  1-2  in.  long      8.  A.  mode$ia. 
Two  infra-stapular  prickles ;  common  tjetiole  8-6  in.  long. 
Leaflets  IfPSO  pair,  oblong-linear,  i  in.  long  .     9.  yf.  ferrvginea. 

Leaflets  6-8  pair,  obovate  or  oblong,  1  in.  long     .        .  10.  ^.  lenticularis. 
^di  two-valved,  dehiscent 
Birk  daik-coloured ;  petals  2-8  times  longer  than  calyx  .  11.  A.  Catechu, 
IBixk  white ;  petals  less  than  twice  the  length  of  calyx     .  12.  A,  Sumo, 
"^ipdct  not  spinescent,  prickles  not  infra-stipular,  but  scat- 
twed :  flowers  in  ^obose  heads  ;  climbing  shrubs. 
Ml  thick,  flaihy,  imperfectly  dehiscent     .  .  18.  ^.  cmcinna. 

hdiiMn,  flat,  dehiscent 

Leaflets  snbfalcate,  subcoriaceous,  pale  or  rust-coloured 

beneath \i.  A,  ecuia. 

Leaflets  naxrow-linear,  membranous,  not  pole  beneath  .  15.  A,  penncUa. 

^^i^^  Austndian  species  of  this  genus  have  been  naturalised  on  the  Nilgiris, 
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and  elsewhere  in  India,  the  moet  important  of  which  are :  ^.  dealbata,  IM.; 
Bentk  Fl.  Austr.  ii.  415.  The  Silver  Wattle;  N.S.  Wales,  Victoria,  and  Tai- 
mania ;  a  tree  spreading  rapidly  by  numberless  root-suckersy  with  grey  bipmnate 
hoary  leaves,  linear  leaflets,  and  small  yellow  flower-heads  in  azulary  and  to* 
minal  panicles.  A,  melanoxylon,  Australian  Blackwood,  R  Brown  ;  Bentli.1 
c  388  ;  N.S.  Wales,  Victoria,  Tasmania,  and  South  Australia ;  a  large  tree  vifli 
hard  and  durable  wood,  coriaceous  phyllodia  (vertically  dilated  leaf-stalki)  ifr 
stead  of  leaves,  except  on  young  trees  which  have  partially  bipinnate  letvei 
Flowers  in  globose  compact  heads  on  short  axillaiy  racemes.  Sapwood  snal^ 
heartwood  ^irk  brown,  often  beautifully  feathered  and  mottled,  strong  and  toogfa, 
used  for  aze-handles,  other  implements,  and  cabinet-work. 

1.  A.  Latronnm,  Willd. ;  Benth.  in  Lend.  Jour,  of  Bot  L  (1842)506; 
W.  &  A.  Prodr.  273.— Syn.  Mimosa  Laironum,  Roxb.  FL  Ind.  E  559. 

A  shrub  or  small  treo,  armed  with  numerous  stout  stipular  spines,  oofr 
nate  at  the  base,  generally  of  two  kinds,  the  smaller  ^1  in.  long,  tliB 
larger  2  in.  long,  conical,  ivory-white  and  hollow  inside.  Leaves  oftea 
fasciculate,  common  petiole  1-1^  in.  long,  a  gland  on  the  naked  part; 
pinnffi  3-5  pair,  1  in.  long  or  less ;  leaflets  10-12  pair,  small,  linear,  f^ 
lous  or  pubescent.  Spikes  lax,  subsessile,  often  fasciculate,  1-11  in.  ]ai% 
flowers  white  at  first,  turning  yellow  afterwards,  fragrant  Pods  da% 
subcoriacoous,  dehiscent,  broadly  fedcate,  1-1^  in.  long,  ^  in.  Inoi^ 
3-4-seeded. 

South  India,  Dekkan.  FL  Jan. -March.  Often  fi[regariou8,  forms  fbnnidaUi 
thorny  thickets.    Bark  dark  brown,  dotted  with  wnite. 

Madden,  L  a  448,  speaks  of  a  '^  very  beautiful  and  exceedingly  bnshy  Aneii' 
in  hot  valleys  of  East  Eamaon  (vem.  Bhes\  **  either  A.  dumosa or  Lattcmm? 

2.  A.  Famesiana,  Willd. ;  Bedd.  FL  Syly.  t.  52.— Syn.  Minum  Fat- 
nesiana,  Linn.;  Eoxb.  Fl.  Ind.  it  557.  Vachellia  FaTnenanOf  W.  ftA 
Prodr.  272.     Vem.  VUdyaii  kikar^  vildyati  babul^  Qu-hUcar. 

A  thorny  shrub,  glabrous  or  pubescent,  armed  with  straight  stipnkr 
spines.  Common  petiole  1^-2  in.  long,  pinnae  4-8  pair,  cup-shaped  glandi 
below  the  lowest,  and  often  at  the  l^e  of  the  uppermost  pair ;  leaM 
linear,  ciliate  or  nearly  glabrous,  10-20  pair.  Flowers  in  globose  bsadi; 
deep  yellow,  sweet-scented,  supported  by  broad  membranous  bracts  at  the 
base  of  the  head.  Peduncles  slender,  3-5,  fasciculate.  Calyx  5-tootbed; 
corolla  tubular,  5-toothed.  Pod  2-3  in.  long,  glabrous,  with  elevatod, 
nearly  parallel,  reticulate  lines,  turgid,  nearly  cylindrical,  scarcely  deh» 
cent,  filled  with  dry  spongy  tissue  and  a  double  row  of  seeds. 

Cultivated  all  over  India,  indigenous  in  America,  from  New  Orleans,  Teni^ 
Mexico,  to  Buenos  Ayres  and  Cmli.    FL  Feb.,  March.    Exudes  gum,  which  «    ] 
coUect^  in  Sindh. 

3.  A.  arabica,  Willd.  ;  W.  &  A.  Prodr.  277 ;  Bedd.  EL  Sylv.  t  47.- 
Syn. Mimosa  arabica^Lam. ;  Eoxb.  Cor. PL  1 149 ;  FL  Ind.  iL  557.  Vera. 
Kikar,  Pb. ;  Babbar,  Sindh ;  Babul,  babur,  K  W.P.,  Central  India. 

A  tree,  with  thorny  branches.  Petioles,  peduncles,  and  branchleta  pu- 
bescent, leaves  glabrous.  Stipular  spines  spreading,  generally  staaffiif 
varying  in  length  ^2  in.  long,  smooth,  generally  whitish,  wiUi  shaip^  often 
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ing  brown  points.  PinnsB  generally  3-6  pair ;  common  petiole  1-2  in. 
;  cap-shaped  glancU  at  the  ^»e  of  the  lowest,  and  generally  also  of  the 
smost  pair ;  leaflets  linear,  10-20  pair.  Peduncles  slender,  3-5,  fasci- 
te^  with  2  opposite  scaly  bracts  in  the  middle  of  the  peduncle .  Flowers 
m  yelloWy  in  globose  heads.  Corolla  campanulata  Pod  stalked,  com- 
led,  6  in.  lon^  moniliform,  much  contracted  at  both  sutures  between 
rndsy  whitish-tomentose,  rarely  glabrous. 

Itivated  or  self-sown  throughout  the  greater  part  of  India,  save  in  the  most 
id  regions  on  the  coast^  and  in  the  extreme  North- West,  beyond  the  Jhelam, 
e  the  winter-froBt  is  too  severe.  Stunted  trees  are  occasionally  foimd  as 
ss  3000-4000  ft  in  the  North-West  Himalaya.  In  Sindh,  near  Delhi,  in 
Ihnnna  forest  near  Bhartpnr,  in  Quserat,  and  the  Koruns  of  the  Northern 
an,  the  tree  fonns  extensive  and  geneially  pure  forests ;  the  pure  Babul 
\»  oi  Lower  and  Middle  Sindh  cover  upwards  of  27,000  acres.  In  North 
li.  Babul  trees  are  found  in  small  numbers  as  standards  over  underwood 
unsrisk.  The  tree  is  probably  indigenous  in  Sindh,  and  perhaps  also  in 
ifotthem  Dekkan.  In  the  Panjab  it  is  not  indigenous.  Outside  India  it 
md  in  Africa,  Arabia  {A.  nilottca,  DeL  Boiss.  FL  Or.  iL  635),  with  glabrous 
tod  (cultivated)  in  Persia  and  Afghanistan.  The  tree  is  never  leafleas ; 
oong  foliage  comes  out  in  Feb.  and  ApriL  FL  July-Sept  (Panjab). 
tuns  60-60  ft,  with  a  short,  not  very  straight  or  regularly  shaped  trunk  10- 
long,  and  5-6  ft  girth,  attaining  10-12  ft  under  favourable  conditions,  the 
itgirai  recorded  being  16|  ft  near  Multan  ^Edgeworth).  Branches  spread- 
onning  a  fine  broad  shady  crown.  Bark  tnick,  dark  orown,  nearly  black, 
deep  narrow,  regular  longitudinal  fisRures,  joined  by  short  cross-cracks, 
r  bark  reddiBU  brown,  very  fibrous.  The  sapwood  is  large,  and  {i^endly 
iss  the  fifth  or  sixth  part  of  the  radius  ;  it  is  whitish,  coarse-grained,  and 
The  heartwood  is  pale  red,  nearly  colourless  when  fr^-cut,  but  on  expo« 
to  the  air  turns  red  or  dark  reddish  brown,  often  with  blackish  stresks. 
numerous,  imiformly  distributed,  genemlly  surrounded  by  a  small  rounded 
of  lighter-coloured  tissue,  often  dose  together  in  the  inner  belt  of  each 
il  rinff,  the  outer  belt  having  fewer  pores,  and  appNearing  on  that  accoimt  of 
ker  colour.  Medullary  rays  numerous ;  on  a  longitudii^  section  the  pores 
be  shining  plates  or  bands  of  the  medullary  rays  are  very  prominent  The 
wood  weigns  between  69  and  72  lb.  (Stewart),  the  weight  of  seasoned  wood 
)  Panjab  is  48  (Stewart),  in  Qwalior  53.7  ^Ounningham),  and  Skinner  gives 
rersge  (for  wood  from  South  India)  at  54  lb.  The  value  of  P.  is  884  TSkin- 
md  875,  extremes  743  and  1201  (Uunningham).  The  wood  is  tougn  and 
grained,  very  durable  if  water-seasoned.  It  is  used  extensively  for  naves, 
i^  and  fellies  of  wheels,  for  well-curbs,  sugar-rollers,  oil-presses,  and  rice- 
krs,  agricultural  implements,  mallets,  axe -handles,  ana  tent*  pegs.  In 
I  it  is  much  emplo^^ed  in  boat-building,  particularly  for  knees  and  crooked 
IB.  For  construction  it  is  rarely  possible  to  get  pieces  sufficiently  long, 
1  Sindh  it  is  often  used  for  rafters.  It  is  idso  used  for  railway-sleepers. 
sn  excellent  fuel,  and  has  greater  heating  powers  than  either  Frosopii 
fera  or  the  Tamarisk. 

;iun,  similar  to  gum-aiabic,  exudes  in  lar^  quantities  from  wounds  in  the 
,  it  is  collected  and  used  in  native  medicme,  by  dyers  and  cloth-printers, 
ith  the  gum  of  other  trees  it  forms  x>art  of  the  East  Indian  gum-arabic 
ndh  and  Guzerat  much  Lakh  is  produced  on  the  tree,  particukrly  on  the 
half-dry  branches.  When  once  the  insect  attacks  a  tree,  it  spreads 
Ty  killing  the  small  branches  as  it  proceeds,  and  it  is  said  that  it  would 
he  tree  were  not  the  twigs  cut  off  with  the  Lakh.    Qood  crops  of  Lskh, 
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Th'Wi  '*re  avrra^r-s* ;  ur^  ier  faT-"::ri""  Ic  ;:r:asi?iin:e5  3  much  more  lapid  giwrtk 
(i;L^  b<:f:Ti  noticfrd.  Tu*:!?  at  Ji'::'C^r>»i  in  Sicdh.  uic  KikAr.  pl&ntea  when thfl 
Rtsition  wu  fr^^iV.Lih^i  in  1S44.  L»  irioineii,  in  common  with  the  SLmoo  lai 
olhrr  ti*^,  in  l^ifi  than  thirty  ye.ars  5»  »-6i>  ft-,  with  jrth*  of  6-S  ft. 

Hi's  Kik^r  ].-  not  very  lonj-liveL  ^nd  old  tnhrs  are  ^nte>Tally  hoUov.  h 
thriv*^  on  li;rht  and  hnjavy  s-jil*,  and  will  even  live  on  Kankar,  if  the  bed  iBOflt 
Uxj  thick,     ft  demand*  a*  preat  amriont  Mf  lijht,  and  while  young  thrives  belt 
on  a  ]oo%  v^iL  plou^.'he'l  of  otherwise,  where  ihe  air  has  fr«e  access  to  the  vid(L 
Tlif:  tr^A  coppicea  fairly  welL  and  may  be  fn>>wn  from  catlings.     It  fonna  a  good 
hiuh':  whf:n  trimmed.    Several  varieties  of  this  important  tree  have  been  d^ 
nr.n\f*:^\f  the  m'^fjft  important  is  var.  cvftrfsn/armi* — vem.  Kabuii-lciixirf  ioMt- 
M*f/ar,  kikari.    A  toll  broom-like  tree,  with  close  ascending  branches^  some- 
what likf;  a  Cypreu,  common  in  parts  of  the  Panjab,  particnLuijr  in  the  Jedi 
J>/»ab  Uzimht-.n  Jhelam  and  Chenab,  near  the  sUition  of  Jhelam,  and  about  Jhang 
aljio  found  in  Hindh,  Rajputana  {Bauiij  at  Nibahera),  near  Delhi,  and  in  tEf 
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kkan.  (BSm  kaniOf  rdm  balnUJ)  This  variety  is  easily  raised  from  seed, 
I  leedjingn  showing  at  onoe  their  peculiar  character ;  in  poor  soil  and  with 
le  moutore  it  is  aa  hardy  as  the  orainary  kind,  but  its  growth  appears  to  be 
wet.  Trees  are  occasionally  found  with  the  branches  on  one  side  bent  over, 
le  tiiose  on  the  other  are  erect  and  ascending  Edgeworth  states  Uiat 
r  M ultan  the  cnproesifMTn  variety  and  the  ordinary  form  may  at  tunes  be 
1  on  the  same  tree. 

he  variety  called  spina  albida  is  probably  no  variety  at  aU.  All  strong 
ng  dioots  from  stumps  of  felled  trees,  or  from  a  browsed  or  mutilated  young 
,  cr  luxuriantly  growing  young  plants,  have  generally  very  long,  strong,  white 
m^  and  this  has  probamy  given  rise  to  the  idea  of  a  variety  witn  white  spines. 

.  A.  JacQuaoumti,  Benth.  in  Loadon  Joom.  of  Botany,  i  (1842)  499. 
"era.  Hcmza^  Afg. ;  Kikar^  babul^  bamul^  hdbhil^  Pb. ;  Ratahauli^ 
ant. 

.  small  buahy  ahrob,  with  stiff  flexuoee  smooth  brown  branches, 
brans,  stipular  spines  straight,  1-1^  in.  long,  ivory-white,  connate  at 
L  Pinn»  generally  2-4  pair;  common  petiole  1-2  in.  long;  glands 
D  and  indistinct ;  leaflets  5-10  pair,  oblong-linear,  somewhat  fleshy. 
HDcles  fascicled,  5-10  from  each  axil,  with  2  opposite  scaly  bracts 
it  the  middle  of  the  peduncle.  Flowers  capitate,  yellow,  sweet- 
led.  Legume  stipitate,  2-3  in.  long,  flat,  glabrous,  broad-linear,  \  in. 
cL 

Mi  flank  of  Suliman  range,  ascending  to  2500,  and  at  times  to  3200  ft 
sr  Himalaya  near  the  Jhelam,  to  about  the  same  elevation.  Pai\jab  plains, 
ih,  hanks  of  the  Nerbudda  (Jacquemont).  Common  in  ravines  and  diy 
ir«oones  in  Rajputana  and  North  Guzerat  FL  Feb.-Mav.  Bark  dark-red 
m,  rarely  cinereous,  somewhat  sulcate,  but  smooth  and  never  speckled. 
hark  of  the  root  is  used  in  the  distillation  of  spirits  ;  the  branches  are  cut, 
kares  thrashed  out  with  sticks  to  be  used  as  fodder. 

.  A.  ebnmea,  Willd. ;  W.  &  A.  Prodr.  276, — Syn.  Mimoga  ebumea, 
h.  PL  Cor.  i  199 ;  FL  Ind.  ii  558.     Vem.  Marmot,  Dekkan. 

.  large  shrab  or  small  tree.  Branchlets  hairy  or  glabrous,  anned  with 
\^t  spines,  often  ivory-white,  and  1-2  in.  long.  Pinme  2-4  pair ; 
man  petiole  ^-1  in.  long,  with  a  large  cup-shaped  gland  at  the  inser- 
of  the  uppermost  pair,  and  often  another  gland  below  the  lowest  pair. 
tt^  6-8  pair,  small,  oblong ;  petioles  and  leaflets  often  ciliate  with 
;  hairs.  Peduncles  axillary,  solitary  or  several,  bearing  globose,  golden- 
nr  flower-heads,  with  a  pair  of  membranous  bracts  below  the  middle. 
lUa  tubuloee ;  palese  cuneate,  ciliate.  Flowers  with  a  somewhat  nn- 
■mt  smelL  Pods  generally  2-4  at  the  apex  of  the  peduncle,  from  one 
er^head,  narrow-linear,  2-5  in.  long,  ^  in.  broad,  slightly  contracted 
reen  the  seeds.     Seeds  8-12. 

ut  flank  of  Suliman  range,  ascending  to  3000  ft,  rarely  to  5000  ft,  rare  in 
Salt  range.  Outer  Himalaya,  as  far  east  as  Kamaon.  Rocky  beds  of  ravines 
hidh  (R  Th)  Sindh,  Oujein,  the  Dekkan,  and  South  India.  Also  in 
lanistan,  and  at  Aden.  Generally  found  in  dry,  barren  places.  FL  Nov.- 
;  fr.  May,  June.  Generally  a  shrub,  at  times  a  small  tree  14-15  ft  high, 
erect  trunk,  stiff  divaricate,  scrubby  branches,  and  sparse  greyish  foliage. 
:  dark  grey  or  reddish  brown. 
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6.  A.  leucopWaa,  WiUd— .Tal).  XXVII.— W.  &  A.  Prodp.  277;  BeM. 
FL  Sjlv,  t.  48.— Syn.  Mimosa  leiicophlcea,  Boxb.  Cor.  PL  t.  150;  IL 
Ind.  iL  558.  Vem,  Eeru,  raunj,  karir^  mmhary  I^orth  India ;  Ati^ 
rinj^  reunja,  rohani,  jhindy  C.P. ;  Annj,  areinj  {Khefra  in  South  MeywH^ 
near  Bassi  and  Sadri),  Ecgputana ;  Baundra,  runjra^  Banswaia ;  Jhmi, 
Jallander  Doab,  and  about  Delhi ;  Hetoar,  South.  Mar.  oountzj. 

A  thorny  tree,  branchlets,  petioles,  leaves,  and  branches  of  infloni' 
cence  grey-tomentose.  Armed  with  strong,  straight  stipnlar  spuni 
Common  petiole  1-2^  in.  long;  pinnae  5-12  pair;  small,  circnlai^  cof' 
shaped  glands  generally  at  the  insertion  of  each  pair.  Leaflets  1%A 
pair,  linear,  flowers  pale  yellow,  nearly  white,  in  ^oboee  headi,  <■ 
short  peduncles,  arranged  in  large  terminal,  leafless  panidee ;  two  iimb- 
branous  bracts  on  the  peduncle.  Pods  line^,  4-6  in.  long,  }  in.  Inoi^ 
solitary,  or  2-3  on  one  peduncle,  clothed  with  short  brown  tomeaten. 
Seeds  8-12. 

Plains  of  the  Panjab  from  Lahore  to  Delhi.  Siwglik  hills,  between  the  Jnnni 
and  Ravi  Bandelkhand,  Bajputana,  the  Satpura  range,  Khandeidi,  and  SoiA 
India.  Ceylon,  Burma,  and  Java.  Young  leavee  in  ApriL  FL  Augi-Nof^ 
sometimes  as  early  as  May  ;  fr.  Nov.-ApriL 

Attains  in  places  a  consideiable  size,  6  ft.  girtl^  with  a  crooked,  gonlBi 
trunk.  Near  Amritsar  a  specimen  15  ft  cirth,  and  80  ft  high,  is  said  to  hail 
been  found.  Trunk  generally  taller  than  that  of  A.  arabica,  brandies  ascendiifc 
less  numerous.  On  uie  dry  hills  of  Mairwara,  near  Todgarh  (normal  ninwl 
about  12  in.),  this  is  a  thorny  shrub  or  small  tree,  with  2^  pair  of  pinna^  ni 
8-10  pair  of  leaflets. 

Bark  thin,  cinereous,  yellowish,  or  light  brown,  with  few  deep  nairow,  IOO0- 
tudinal  fissures,  and  short  shallow  cross-cracks,  smooth  between.  Inner  rab* 
stance  dark  brown.  Sapwood  whitish,  o|>en,  porous,  and  coarse-grained;  heat* 
wood  small,  reddish  or  dark  purple,  with  darker  wavy,  concentric  8tmk% 
close-  and  fine-grained.  Seasons  well,  an4  takes  a  fine  polish,  but  is  someiHiit 
brittle.  Strong  and  tou£;h,  but  often  eaten  by  insects,  skinner  nves  the  wdgiik 
of  seasoned  wood  65,  of  green  wood  62  lb.,  and  the  value  of  P.  800.  An  et 
cellent  fuel  for  locomotives. 

The  bark  is  ^und  and  mixed  i^th  flpur  during  times  of  scarcity.  In  Sooft 
India  the  bark  is  largely  used  in  the  preparation  01  spirits  from  sugar  and  pthft* 
juice,  and  it  is  added  on  account  of  tne  tannin  it  contains,  in  order  to  precipi- 
tate the  albuminous  substances  of  the  juice.  The  right  of  collecting  the  baifcii 
often  farmed  out  By  steeping  the  bark  in  water  lor  4-5  days,  and  beating  il) 
a  tough  fibre  is  made,  used  for  making  nets  and  coarse  corda£;e. 

Lar^e  woody  excrescences  are  often  formed  on  the  branches,  somewhat  n* 
semblmg  those  of  Prosopis  spiciaera,  but  more  spongy  in  structure.  Tooqg 
pods  are  used  as  vegetables,  and  the  seeds  are  ground  and  mixed  with  flouL 

7.  A.  rnpestris,  Stocks;  Boi3sier  FL  Orient  iL  638. — ^VenL  Kkoft 
Sindh ;  Kumfu,  Eajputana. 

A  small  thorny  tree,  6-12  ft.  high,  branchlets  and  petioles  pubesoepi 
Armed  with  3  in&arstipular  pric^eSi  the  2  lateral  straight,  the  HoA 
recurved,  all  shining  brown,  compressed,  and  deounent  Leaves  1-3  io> 
long;  pinnsB  3-5  pair;  petiole  armed  with  numerous  whitish  prickl0>i 
with  a  gland  below  the  lowest  pair,  and  between  the  end  pair  of  pisx^ 
Leaflets  grey,  linear,  ciliate.     Sjgikes  lax,  3-5  in.  long,  on  short  pedund* 
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lowan  ficagrant  Calyx  green,  teeth  short,  triangolar,  corolla  and  fila- 
uatB  white.  Anthers  lemon-yellow.  Pod  thin,  flexible,  pubescent 
im  young,  brown  when  ripe,  sub-debiscent,  thickened  at  tbe  edges, 
emed  on  the  snrfiace,  linear-oblong,  3  in.  long,  |  in.  broad.  (The  sped- 
ttfl  collected  in  Rigpntana  are  without  prickles  on  the  petioles.) 

Drr  rocky  hiUs  of  Sindh,  Northern  Aravalli  hills,  near  Kishengarh,  Todgarh, 
id  Bednar,  In  flower  and  fruit  in  Dec  1869  (D.B.)  Bark  smooth,  yellowish 
ij,  wood  light  yellow,  heavy  and  hard,  with  small  irregular  masses  of  block 
Muiwood  in  the  centre.  Takes  a  beautiful  polish  Used  for  weavers'  shuttles. 
EBdes  gum,  which  is  collected  in  Sindh,  and  sold  with  that  of  A .  arabica. 
inother  species,  with  3  infra-stipular  prickles  and  an  armed  petiole,  but 
idi  a  short  oroad  pod  9  in.  long,  is  A.  hamiUosa,  Benth.  L  c.  509.    Aden  and 


8.  A.  modesU,*  Wall  PL  As.  rar.  t  130;  Jacqu.  Voy.  Bot.  t  56; 
ousier  FL  Orient  iL  638. — Syn.  A.  dumoea,  W.  &  A.  Prodr.  274. 
fniaftz  dttmodOf  Boxb.  FL  Ind.  iL  559,  and  probably  M,  obavata,  Roxb. 
,  561.     Yem.  Paloaa^  A%. ;  Phala^  phaldi,  phuldht,  Pb. 

A  thorny,  moderate-sized  tree,  rarely  unarmed,  with  grey  foliage, 
labroas,  a  few  scattered  hairs  on  petiole  and  peduncle.  Anned  with 
rin,  strong,  shining  dark-brown  conical  infra-stipular  prickles.  Leaves 
lb  grey  or  glaucous ;  pinnae  2-3  pair ;  leaflets  3-5  pair,  obliquely  oblong 
obovate.  Common  petiole  1-2  in.  long,  a  small  round  gland  below  the 
vest  pair  of  pinnae.  Stipules  minute,  deciduoua  Flowers  white  or 
is  yellow,  sweet-scented^  nearly  sessile,  in  lax,  cylindrical,  drooping 
Ikes,  the  spikes  solitary  or  3-3  together,  1-2  in.  long,  on  slender  ped- 
icles. Petals  connate  beyond  the  middle.  Pod  stalked,  flat,  indehis- 
nti  linearK)blong,  2-3  in.  long,  ^  in.  broad.     Seeds  3-5,  compressed. 

Trus-Indus,  in  plaoes  abundant,  in  the  plains  and  on  the  east  flank  of  the 
diman  range,  ascending  to  4000,  and  at  times  to  4500  ft.  Common  in  the 
]t  nnge,  and  in  the  northern  part  of  the  Panjab  plains,  extending  to  Saharan- 
ir  a^jDNslhi.  Sub-Himalayan  tract  and  outer  hills  between  Indus  and  Sutlej , 
Bending  to  3000  ft    Afghanistan.    Leaves  change  in  March.    FL  March, 

&the  white  flower-spikes  contrasting  elegantly  with  the  delicate  green 
of  the  young  foliage ;  but  the  flowers  fade  soon,  and  the  leaves  turn  into 
L  ash-grey  colour.  Fr.  autumn  ;  the  pods  remain  on  the  tree  for  months. 
S5-30  ft  high,  trunk  short,  at  times  10-12  ft.  girth ;  branches  stiff",  divaricate, 
rmmg  g  bushy,  rounded  crown.  Branchlets  drooping.  Bark  rough,  with  a 
ohitude  of  irr^^ular  narrow  cracks.  Sapwood  large,  coarse-grained,  somewhat 
OMj  on  a  longitudinal  section.  Heaitwood  dark  brown,  nearly  black,  close- 
ahttd,  compact  and  heavy.  Stewart  found  the  cub.  ft.  of  seasoned  wood  to 
o^  53.4  to  56  lb.,  and  of  green  wood  69.5  to  76  lb.  Strong  and  durable,  prized 
I  eazt-wheels,  sugar-cane  crushers,  ploughs,  teeth  of  harrows,  and  Persian 
Iter- wheels.  A  tasteless  gum  exudes  from  wounds  in  the  bark.  The  leaves 
od  Cidlen  blossoms  are  collected  for  cattle-fodder. 

The  tree  is  readily  raised  from  seed,  and  answers  admirably  for  hedges.  Its 
lovtb  is  slow,  much  slower  than  that  of  Sissoo  or  Eikar. 

9.  A.  fennginea,  DC. ;  Bedd.  FL  Sylv.  1 51 ;  W.  &  A.  Prodr.  273.— 

^Iietiin  WsllicVs  as  the  safer  name,  being  supported  by  his  excellent  figure  and 
IcKtipUon,  for  the  identity  of  the  tree  with  A.  aumoio^  W.  &  A,  might  possibly  be 
wabted. 


186  XXXI.   LEQUllINOfiu&  [A 

Syn.  Mimosa  ferruginea,  Roxb.  FL  Ind.  ii  561.     Vein.  Kaiger^  YvA. 
Mehala. 

A  large  tree,  with  rough,  dark-coloured  bark ;  glabrouBy  anned  vHk 
twin,  short,  infra-stipular  prickles,  rarely  unarmed.  Common  petidls  M 
in.  long,  common  and  secondary  petioles  with  thickened  base;  f^aJk 
smaU,  circular  or  linear  at  the  base  of  the  upper  pairs  of  pimua^  and  1  b 
low  the  pimue ;  leaflets  oblong-linear,  grey  or  glancouSy  15-30  piir; 
pinnse  4-6  pair,  2-3  in.  long.  Flowers  pale  yeUow,  in  lax,  axillazy  spkoj 
4-5  in.  long,  the  spikes  often  numerous  and  sub-paniculate  near  the  endi 
of  branches.  Calyx  about  \  the  length  of  corolla,  with  short  triugidi 
teeth.  Pods  glabrous,  light  or  dark  brown,  3-4  in.  long,  flat^  thin,  mil 
hiscent,  nearly  1  in.  broad. 

South  India,  the  Konkau,  Mundlaisir,  and  forests  of  the  Femch  Mdah  a 
Quzerat  Fr.  Jan.,  Feb.  Bark  strongly  astringent,  used,  like  that  of  km 
pM/eOy  in  the  distillation  of  arrack  (BcSd.)    Heartwood  reddidi  brown. 

The  tree  in  the  Panch  Mehals  was  identified  by  Mr  Dalzell,  in  his  list  of  ttl 
P.M.  trees,  April  1863,  with  A.  Verek,  Goillemin  et  Penote^  Fl  SenegjuAm 
t  56,  a  tree,  which  forms  large  forests  north  of  the  Sene^  river,  extendiqi  ti 
the  edge  of  the  desert ;  is  also  fomid  in  Nubia  and  Kordofftn,  uid  yHli 
some  of  the  best  kinds  of  guni-arabia  But  A.  Verek  has  (generally W  thni 
infra-stipular  prickle.  The  prickles  have  a  broad  decunent  base,  and  tiie  IflifB 
are  smaller  and  hairy. 

10.  A.  lenticnlarifl,  Hamilton ;  Benth.  L  c  508. 

A  small  tree ;  perfectly  glabrous,  armed  with  twin  infra-stipular  pricUfl 
or  unarmed ;  leaves  laige  glaucous ;  common  petiole  3-6  in.  long;  pimi 
2-3  pair ;  leaflets  6-8  pair,  about  1  in.  long,  obovate  or  oblong,  obtan 
Flowers  sessile,  in  axillary  spikes,  3-5  in.  long ;  corolla  more  than  tvis 
the  length  of  calyx.  L^ume  linear,  flat,  membranous,  indehisoenl^  64 
in.  long,  1  iiL  broad. 

Siwaliks  of  Kamaon,  Rajmahal  hills.  Reported  from  the  Central  Provineei 
but  I  have  not  seen  specimens.  This  is  prooably  "Khyn**  of  Madden,  Joan 
As.  Soc.  xvii.  I.  670,  "  an  armed  tree  with  the  blossoms  of  the  JT^r  and  til 
fruit  of  the  Siris;  wood  excellent    Forests  about  Burmdeo  and  Punagizi.' 

11.  A.  Oatechn,  Willd. — Syn.  Mimosa  Catechu,  Linn.  SuppL  4SJ 
Roxb.  Cor.  PI.  t.  175.  M.  Sundra,  Roxb.  Let.  225.  Acacia  caUdm 
aides,  Benth.  A,  Sundra,  DC. ;  Benth.  L  c  510.  A.  Sandra^  Bedd.Il 
Sylv.  t.  50.     Vern.  Kluxir,  kheir,  Klier.     {Shaben,  Burm.) 

A  moderate-sized  tree,  with  thorny  branches  and  rough  dark-eoloani 
bark.  Branchlets  and  iietioles  generally  dark-brown  or  purple,  gjLsbiooi 
shining ;  below  the  insertion  of  each  leaf  a  pair  of  compressed,  shiil 
brown,  shining,  infra-stipular  prickles.  Common  petiole  3-4  in.  loiV 
often  armed  with  scattered  prickles,  a  gland  below  the  lowest  psir  a 
pinnse,  and  at  the  insertion  of  the  3-4  uppermost  pairs.  Pinn»  10^ 
pair ;  leaflets  numerous,  linear,  imbricate,  glabrous  or  pubescent^  lessihii 
\  in.  long,  generally  turning  brown  in  drying.  Spikes  lax,  axilltfT 
cylindrical,  pedunculate,  2-4  in.  long,  solitary  or  £E»cicled,  flowers  pd 
yellow,  sessile.      Petals  linear,  connate  at  tiie  base,  2-3  times  loDgB 
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Pods  stipitatey  thin,  brown^  shining,  2-3  in.  long,  i^  in. 
J  3^10. 

in  most  parts  of  India  and  Bunna.  Apparently  not  indigenous  in 
GODunon  in  the  Axavalli  hUls,  and  in  the  sub-Himalayan  tract, 
est  to  the  Indus,  and  ascending  to  3000  ft.  in  the  valleys.  Ceylon, 
Africa.  GkneiaUy  gregarious  in  the  sub-Himalayan  tract,  on  islands, 
iks  of  rivers  near  their  entrance  into  the  plains.    FL  Ma^-July  ; 

the  pods  remain  Ions  on  the  tree.    The  old  leaves  are  shed  m  Feo.- 

new  foliagB  appears  March-ApriL 

high,  truu  snort,  not  very  straight,  4-6  ft.  girth,  attaining  10  ft. 
:a|^lin£^,  thorny  ;  foliage  light,  feaUierv.  When  cut  or  lopped  it  is 
d  to  alow-tangled  shrub,  with  long,  thorny  branches.  BaurL  j^|  in« 
grey,  or  greyiw  brown,  in  old  trees  nearly  black,  rough  and  ezloli- 
g  narrow  strips  or  scales.  Inner  bark  reddish,  fibrous.  Sapwood 
rish  white ;  heartwood  dark  red,  extremely  haixl,  annual  rings  in- 
[eduUaiT  rays  numerous  ;  pores  uniforml}r  distributed,  each  sur- 

a  patch  of  lifter-coloured  tissue.  Cunningham  determined  the 
ood  grown  in  Qwalior  at  70.2  lb.,  the  value  of  P.  resulting  from  his 
I  is  779.  Of  wood  grown  in  the  Central  Provinces,  the  weight  is 
4  (R  Th.),  (76.5  unseasoned),  and  79.2  (Centr.  Prov.  List^    These 

are  high,  and  the  question  naturally  arises  whether  tne  woods 

season^.  From  Burma  two  varieties  are  mentioned  in  my  list 
oods  ri862),  Kos.  29  and  30,  weighing  56  and  70  lb.  respectively. 
us  still  some  uncertainty  recardmg  the  weight  of  the  wood  of  tms 
is  uncertainty  is  increased  by  the  confusion  which  has  hitherto 
le  nomenclature  of  this  and  the  allied  species.    Skinner^s  list  does 

A.  CaUchUf  but  he  describes  two  woods  which  he  calls  Aaicia 
I  SundrOf  Tcdugu),  weight  77.  P. » 801,  and  Acacia  Sundra  (Nulla 
Qgu),  weight  81,  F. =915.  R  Thompson  nves  the  weight  of  ^./^itnc^ra 
mtr.  Prov.)  at  60  lb.  seasoned,  and  81  lb.  green,  i  do  not  venture 
which  of  uie  species  here  described  these  specimens  belonged.  The 
s  weU,  takes  a  nne  polish ;  the  sap  is  apt  to  be  eaten  by  insects  ;  the 
s  exceedingly  durable,  even  more  so  than  Teak.  It  is  not  attacked 
ts^  and  not  touched  by  Teredo,  navalis.  It  is  used  for  rice-pesties, 
ind  oil-seed  crushers,  cotton-rollers,  wheel-wright's  work,  ploughs, 

and  sword-handles.  In  Burma  it  is  preferred  to  all  other  woods 
ists.  In  North  India  it  is  considered  to  yield  the  best  charcoal  for 
\  work.  The  bark  is  very  astringent,  rather  bitter,  in  places  used 
The  most  valuable  product  of  tne  tree,  however,  is  Catechu 
rhe  heartwood  is  cut  mto  chips,  which  are  boiled  in  water  in 
;,  the  red  solution  is  poured  off,  and  boiled  again  over  fresh  chips, 
is  has  been  repeated  several  times,  it  is  boiled  down  in  laigc  roimd 
?ls  to  the  thiclmess  of  a  black  paste,  which,  when  dry,  is  the  Cutch 
«j  a  heavy  compact  mass,  with  a  shining  dark-brown  or  black 
a  this  manner  Cutch  is  manufactured  in  Pegu,  and  the  preparation 
a  is  similar.  Pale  Catechu  is  a  more  earthy  substance  of  aull  red- 
,  Madden  (1.  c  565)  describes  the  Katha  made  in  Kamaon  as  crys- 
leaves  and  twigs  thrown  into  the  concentrated  liquor.  Cutch  or 
I  most  valuable  article,  extensively  consumed  in  the  East  with  the 
ind  largely  exported  to  Europe  for  dyeing  and  tanning.  It  is  bitter 
tringent,and  is  used  medicinally  (Pharm.  Ind.  62). 

lUma,  Knrz.  MSS. — Syn.  Mimosa  Suma,  Roxb.  Fl.  Ind.  ii.  663 ; 
h.  Kew,  t  1867  ;  Acacia  Catechu,  Benth.  L  c.  510 ;  Bedd.  Fl. 
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Syly.  t  49.     Yem.  Sai4ainia,  Beng.;    KumHa,  PbEtabgarh;  Dhnk 
khej'ra  (white  Acacia),  Banswan.     GtA^ado^  MandeYi ;  S(m  kakif  Bangi 

A  large  tree  with  white  baik.  Branches  flexnosei  bnnchkto  aid 
petioles  downy  with  whitish  or  grey  soft  pubesoenoe.  Below  the  bath 
tion  of  each  leaf  a  pair  of  sharp  conical  infta-stipnlar  piickleB,  dowi^ 
while  young,  hrown  shining  afterwards.  Common  petiole  4-10  in.  \sa% 
unarmed,  a  large  cup-shaped  gland,  oval,  and  often  -^  in.  long  near  fk 
hose,  or  half-way  between  the  base  and  the  first  pair  of  pinna;  smalfai 
circular  glands  at  the  insertion  of  the  upper  3-10  pair;  pinnae  10-20 piif 
leaflets  numerous,  linear,  \  in.  long,  imbricate  or  approximate,  pubentft 
and  cLUate,  grey  or  greyish  green  when  dry.  Flowers  pale  yeUow,  bokA, 
in  lax,  axillary,  cylindrical,  pedunculate  spikes,  often  interrupted  at  fk 
base.  Petals  more  or  less  cohering  beyond  the  middle,  less  than  twki 
the  length  of  calyx.  Peduncles  and  calyx  downy  with  soft  grey  pab» 
cence.  Spikes  2-4  in.  long,  generally  fasciculate,  and  panicnlate  at  tk 
ends  of  branches.     Pods  stipitate,  thin,  2-4  in.  long. 

South  India  (common  in  Mysore,  between  Shemoga  and  Bangalnr), 
Guz^rat,  extending  north  to  fisuiswara  and  Perta^Wm  (D.B.,  1870).    FL 
Aug.    LsLtce  conical  thorns  on  the  white  bark,    ^aitwood  red,  cateeha : 
of  it.    Bark  (in  Pertabgarh)  peeled  oflf  and  used  for  tanning.  | 

There  is  considerable  confusion  in  the  synonyms  of  these  two  spedea   lit  \ 
the  first,  which  is  the  most  generally  dielributed  Catechu-yielding  Acacia,  aii  | 
is  readUy  distinguished  by  the  dark-coloured  bark,  I  maintain  Willdenni^  ' 
name.  Acacia  Catfchu,  as' he  quotes  (iv.  1079),  t  17&»  of  the  Corom.PkiH  ; 
and  I  unite  ¥rith  it  A.  caUchuotdeSj  Benth.,  which  does  not  appear  to  me  toll  ; 
specifically  distinct    For  the  second  species,  with  white-coloured  baric,  Ifr  j 
Sulpiz  Kun  has,  I  understand,  adopted  Roxburgh's  name  JSunuh  which  tool 
also  seems  the  most  appropriate.    The  excellent  description  of  the  Floia  Indkl  : 
is  supported  by  the  aamirable  manuscript-drawing  quoted  above.    Tlus  ftpM 
1  do  not  know  from  North  India.     Mr  K.  Thompson  notes,  besides^.  Cateek^ 
A.  Sundra^  from  Oudh  and  the  Central  Provinces ;  this  may  be  ^Vmo,  bat  at* 
fortunately  I  have  not  seen  his  specimens.    I  do  not  venture  to  identify  WiDds* 
now's  A,  polyacantha  Ti-ith  Sunuju,  nor  do  I  feel  sure  which  species  are  wa^ 
by  A,  Catechu  and  Sundra  of  Wight  and  Amott's  Prodromus.    In  BMaaA 
Fl.  Sylv.  t  49,  A.  Catechu  (Sutna)  is  said  to  have  a  dark-brown  bade,  M 
this  error  is  corrected  in  p.  xcv  of  the  l^fjiTuml. 

13.  A.  condnna,  DC.  ;  W.  &  A.  Prodr.  277.— Syn.  Mimosa  amctfWM^ 
Willd. ;  Roxb.  FL  Ind.  iL  565.  Vem.  AaaJi,  rassatd,  Oudh;  BoMiOA 
(forest  soap-nut),  Beng. ;  Sikikdi,  sikekai,  Dekkan. 

A  large  climbing  and  prickly  shrub ;  branchlets,  petioles,  and  pednft- 
cles  tomentose  or  pubescent,  and  armed  with  numerous  scattered  shtrp 
recurved  prickles.     Common  petiole  3-4  in.  long,  with  a  gland  bel0« 
the  first  pair  of  pinnae,  and  1  or  2  glands  at  the  insertion  of  the  nfW- 
most  pairs.     PinnsB  4-6  pair ;  leaflets  12-20  pair,  linear,  from  a  ioudMi 
unequal-sided  base,  ^-^  in.  long,  glabrous  or  ciliate  when  fullgiov& 
Stipules  large,  semicordate,  striate.     Flower-buds  purple  ;  flowers  yeOov, 
in  globose  heads.      Calyx  and  corolla  thinly  membranous,  paboBOsni 
Ovary  pubescent  all  over,  or  with  a  few  isolated  haiia.      Flower-heads  OB 
slender  peduncles  1-1^  in.  long,  fasciculate,  forming  racemose  panicles  i) 
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the  ends  of  bianchea.     Pods  thick,  fleshy,  imperfectly  dehiscent,  8om&- 
whi  oontiacted  between  seeds,  4-5  in.  long,  1  in.  broad. 

Sooth  India,  Bengal,  Burma,  Indian  Archipelago.  Abundant  in  the  Oudh 
foMrtt.  FL  March-July  ;  the  fr.  ripens  in  the  ensuing  cold  season.  The  pods 
M  in  Oudh  the  pounded  leaves  also)  are  used  for  wauhing  the  hair.  The 
■m  are  acid,  and  are  eaten. 

i.  rugcctOy  Ham. ;  Benth.  L  c  514  (ovary  villose),  does  not  in  my  opinion 
ifer  firom  A.  coneinncu  In  the  specimens  of  both  cancinna  and  rugata  ex- 
■iiwd  by  me,  Uie  ovaries  are  always  more  or  less  hairy,  and  this  is  the  main 
Anacter  given.  I  follow  Wight  and  Amott  in  maintaining  the  name  A.  con- 
lot  the  united  species. 


14.  A.  Cftsia,  W.  &  A.  Prodr.  278. — Syn.  Mimosa  ccesia,  Linn. ; 
loach.  iL  565.  Acacia  Intsia,  Willd. ;  W.  &  A.  Prodr.  L  c. ;  Benth.  1.  c. 
515.    Yern.  Kairar^  Kamaon. 

A  laige  climbing  and  prickly  shrub  ;  branchlets,  petioles,  and  pedun- 
dflB  pubescent,  and  armed  with  short,  conical,  sharp,  scattered  prickles. 
BnnehletB  and  petioles  angled  and  sulcate.  Common  petiole  3-1 2  in.  long, 
vikh  oblong,  raised  convex  glands,  one  above  its  base,  and  2  or  3  smaller 
^mds  at  the  base  of  the  uppermost  pinnee ;  pinnse  4-15  pair;  leaflets 
10-90  pair,  subcoziaceous,  pubescent,  shining  above,  pale  or  rust-coloured 
Inneaih,  subfalcate  or  from  an  oblique  base  linear-oblong,  acute.  Stipules 
flsddnous,  linear  or  lanceolate,  striate.  Flower-buds  brown  or  greenish 
white;  flowers  pale  yellow,  in  globose  pedunculate  heads.  Peduncles 
fcrlnilntn,  in  large  terminal  panicles.  Pods  thin,  flat,  dehiscent,  4-6 
IB.  kmg,  1  in.  broad ;  rusty,  or  brown-tomentose  when  young,  glabrous 
aftorwards. 

Oommon  in  most  parts  of  India  and  Burma.  In  the  sub-Himalayan  tract  to 
19m  Gheoab,  ascending  to  4000  ft.  in  Kamaon.  FL  Apiil-Aug. ;  the  pods  ripen 
iintamn. 

15.  A.  pennata,  Willd. ;  W.  &  A.  Prodr.  277. — Syn.  Mim,  pennata, 
loxh.  FL  Ind.  iL  565.    Yern.  Agla^  awcU,  Kamaon. 

Diflfers  £rom  A.  ecema  by  narrow  linear  leaflets,  not  pale  beneath,  a  large 
bt  raised  oval  gland  half-way  between  the  base  of  the  common  petiole 
vd  the  first  pair  of  pinnae,  and  glabrous  pods. 

South  India,  Bengal,  Burma,  Indian  Archipelago.  Nepal,  Kamaon,  and  Oudh 
^t^tt.    FL  June-Aug. 

Order  XXXII.   BOSACEJE. 

Herbs,  shrubs,  or  trees,  with  alternate,  rarely  opposite,  simple  or  com- 

Ponnd,  stipulate  leaves,  and  regular  flowers.     Calyx  superior  or  inferior, 

Bimosepalous ;  lobes  5,  the  5th  next  the  axis,  imbricate  in  bud.    Disc 

^Kumlar,  or  lining  the  calyx-tube.     Petals  5,  rarely  none,  perigynous, 

often  orbicular  and  concave,  deciduous,  imbricate,  claws  short  or  none. 

Stimens  numerous,  rarely  1  or  few,  inserted  with  the  petals  or  on  the 

^W|  1-  to  mnltiseriate,  incurved  in  bud ;    anthers  small,  usually  didy- 

^Buma.    Carpels  1  or  more,  free  or  connate,  or  adnate  to  the  calyx-tube ; 
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styl^is  32  ELiTT.  &K  or  gc^^AV :  oTTila  I  or  2y  uraallj  ooUatanl  in  eitk 
caz^^L  laKlj  Eirre.  ¥niz  nriicjw  a  pomey  or  one  or  many  drops 
ichcrnes  or  f:ili*:I^d.  rur^lj  a  l^rrr  or  cap^eL  Albamen  scanty  or  wm; 
cotyledons  i>Lui'>eoiiTcXr  t^>:Ie  ahcrt. — G«n.  PL  L  600;  Boyle IIL  SOI; 
Wiirht  m.  L  l^d. 


Car^I  1.     IViit  &  dmre. 
Stjif  urziiajl :  'ircftf  with.  %  Lirl.  roaT  ssone 
Srrlc  ^4ssal :  •inr«  vidi  s  ^ri^Koos  en  iocarp 
Carp^Ij  nuaj.  fr:dt~  oc  zczinj  icaU  •irz^nM 
Riji*  carrels  en^Lxfei  wiihiz  tiie  :-jIjx-tiic*. 
Catt^^  r'iirj^  1  ^«Eid:il':c3  ottiI'*  in  «k:h.     Fniit  of  many  free 

ach<ezLe:»  e:i:loB«ed  in  the  d-e^ihr  calyT-cibe 
Carpels  1-5  :  or-^es  £  colli^cnl  in  eii*:li  car|«I ;  fruit  fleahy, 

1-  2-  or  ^'*::-d. 

Fruit  2-5*crIlcd  ;  cells  vitli  caxtili^ocs  walla 
Fmit  a  drape,  wish  1-5  included  jtonca 
Fruit  a  drupe.  wi:li  3-5  boar  L&If-exserted  stones     . 
Fruit  a  drupe,  inolxidicg  a  '5-ccIIcd,  dehijcent  capsole  with 
crustaceou  Talres  ..... 


1.  PaujuiA. 

2.  PRimiriA. 
S.  Bdbdb. 


4.  Eon. 


5.  Ptbus. 

6.  CRaTMHn. 

7.  CoioiufiflL 


8.  Steastau. 


1.  PBXnrDB,  Linn. 
Shrabs  or  treee  with  alternate,  simple,  glandolar^errate  leaTes ;  petkl* 
with  2  glands.  FloweTS  white  or  led,  eolitaij,  ooiymbose  or  xaooHii 
Calyx  decidoooaL  Petals  5.  Stamens  15-39,  perigynona  ;  filaments  te 
Carpel  1  ;  style  terminal ;  OTulee  2,  collateral,  pendulous.  Drape  vift 
an  indefaiscent  or  2-valTed,  1-seeded,  smooth  or  rugged  stone.  8m1 
pendulous ;  testa  membranous ;  albumen  scanty  or  none. 


Flowers  fasciculate,  umbellate,  or  aolitair. 
Pericarp  tough,  drr,  fibrous  ;  fioweis  before  the  leaTes 
Pericarp  a  soft  fleshy  pulp. 
Flowers  solitary  or  twin,   appearing  before  or  with  the 
leaves. 
Leaves  oblong-lanceolate,  conduplicate  in  bud 
Leaves  cordate  or  ovate,  convolute  in  bud 
lieaves  ovate  or  ovate-lanceolate,  convolute  in  bud 
Flowers  fasciculate  or  umbellate,  appearing  after  the  leaves. 
Calyx  turbinate ;  leaves  giabrous  .... 
Calyx  long-tubular ;  leaves  white-tomentoee  beneath 
Flowers  umbellate,  appearing  before  the  leaves 
Flowers  in  racemes  or  corymba. 

Leaves  oblong  ;  flowers  in  long  drooping  racemes     . 
Leaves  ovate ;  flowers  in  pedunculate  corymbs 


JL«      M    •    mm,mK^^^^^^^ 


5.  P. 
4.  P. 

6.  P.  Ceram, 

6.  P.  protbr^ 

7.  P.PiM» 

8.  P.  PiMdm. 

9.  P.  JfdholA 


1.  P.  Amygdalus,  Baillon  Histoire  des  plantes,  i  415. — Syn.  Aw^ 
dalua  communis^  linn. ;  Roxb.  FL  Ind.  ii  500 ;  Boissier  FL  Orient  a 
641.     The  Almond4ree.     Vem.  Baddm, 

A  moderate-sized,  deciduous,  glabrous  tree,  with  light-green  fdii^ 
greyish  when  full  grown.  Leaves  oblong-lanceolate,  condujdicate  in  m 
serrulate ;  petiole  glandular,  as  long  as  the  greatest  width  of  leaf,  or  length 
Stipules  subulate,  fimbriate.  Flowers  wbite,  tinged  with  red,  appetfiflg 
before  the  leaves,  on  short  peduncles,  twin  or  solitaiy,  from  soily  ^^ 
on  last  yearns  wood.  Calyx  campanulate.  Drupe  velvety,  pericaip  dift 
separating  into  2  valves  when  ripe.     Stone  compressed,  with  abtS^ 
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onklee  and  minnte  boles.  Cotyledons  large,  plano-convex,  filled  with 
1;  albumen  none. 

CahiTated  in  Afghanirtan  and  Persia,  whence  large  quantities  of  (sweet  and 
oe  bitter)  almonds  are  brought  to  India.  Also  in  Kashmir  and  the  plains  of 
0  Panjab.  Indigenous  on  the  Anti-Lebanon,  in  Kurdistan,  the  Caucasus  (doubt- 
fly),  and  in  Tuncestan.  Naturalised  in  Qreece  and  North  Africa.  Hardy  in 
it^imd,  where  it  flowers  in  February.  In  the  Panjab  the  fruit  is  scanty,  and 
t  good.    The  Almond  was  known  to  Theophrastus  and  other  classical  writers. 

1  P.  peniea^  Benth.  &  Hook.  fiL — Syn.  Amygdaltu  Persica,  Linn. ; 
0zb.  FL  Ind.  iL  500.  Persica  vulgaris,  Mill;  Boissier  Fl.  Orient  ii. 
40.  The  Pecich  with  velvety,  and  Nectarine  with  smooth  fruit. — Vem. 
(fttporeaft/ai,  Afg.;  Aru^  aor,  ehinannu,  heinni^  beimu,  Pb.;  Aru,  N.W.P. 

A  moderate-sized,  deciduous  tree,  with  dark-greea  foliage ;  glabrous. 
SKTes  oblong-lanceolate,  conduplicate  in  bud,  serrate,  petiole  with  2-4 
bods,  or  without  glands,  shorter  than  greatest  width  of  leaf ;  stipules 
ibalate,  fimbriate.  Flowers  rose-coloured,  appearing  before  or  with  the 
ares,  sessile,  from  scaly  buds  on  last  year's  wood.  Calyx  campanulate. 
^rape  downy  or  smooth,  with  a  tender  succulent  sapid  pericarp,  the  stone 
Bip  and  irregularly  furrowed.  Cotyledons  large,  plano-convex,  filled 
ift  aQ ;  albumen  none. 

Qmmonly  cultivated  in  the  Himalaya  from  the  Indus  to  Sikkim^  also  Trans- 
idni^  in  the  plains  of  the  Panjab,  the  Dekkan,  in  Afghanistan,  Western  Asia, 
lunpe,and  China.  It  is  certainlv  naturalised  in  the  N.W.  Himalaya^  and  is 
ba  found  apparently  wild.  In  the  same  way  it  has  been  found  in  North  Persia 
Bd  in  Transcaucasia^  but  it  seems  more  prol)able  that  the  peach-tree  is  origin- 
Qy  indigenous  in  China,  where  its  cultivation  has  been  traced  back  to  the  tenth 
BBtmy  B.C.  Into  South  Europe  it  was  introduced  from  Persia  about  the  com- 
Hneement  of  the  Christian  era.  Hardv  in  England.  In  the  N.W.  Himalaya 
iii  grown  at  different  elevations,  in  Iiimawar  up  to^lO,000,  and  in  Lahoul  to 
000  ft.  FL,  according  to  elevation,  between  January  and  May,  the  fruit  ripen- 
^between  May  and  October.  The  foliage  turns  red  before  it  is  died. 
Tike  tree  is  grown  for  its  fruit,  which  is  an  important  article  of  food.  The 
loHom  is  apt  to  be  killed  bv  frost,  and  a  small  green  beetle  at  times  strips  the 
ne  of  its  leaves.  The  wood  of  trees  past  bearing  is  used  for  building  and  other 
nA ;  the  heartwood  is  brown,  compact,  even-grained,  and  smooth  to  work. 

3L  P.  armeniaca,  Linn. ;  Boxb.  FL  Ind.  ii.  501. — Syn.  Armeniaca 
tdgaris,  Lam. ;  Boissier  FL  Orient.  iL  652.  The  Apricot.  Vem.  Hart, 
vddhifjalddruj  shtran,  cheroli,  eherkueh^  Mrkuji,  shdri,  Pb.  hills ;  /s&r, 
[iihmir ;  ZardStUy  Fb.  plains  ;  Chudri,  zarddlu,  N.W.P.  Himalaya. 

A  moderate-sized,  deciduous  tree.  Nearly  glabrous,  petioles  of  young 
iftves  pubescent.  Leaves  convolute  in  bud,  broadly  ovate,  nearly  as 
BOtd  as  long,  acuminate,  crenate ;  petiole  glandular,  half  the  length  of 
Mf ;  stipules  lanceolate.  Flowers  pinkish  white,  solitary  or  fasciculate, 
ppeaiing  before  or  with  the  leaves  from  scaly  buds  on  the  previous  year's 
^ioi ;  pedundes  generally  short,  included  in  buds.  Calyx  campanulate. 
inp^  downy  or  smooth,  with  a  tender,  succulent,  sapid  pericarp,  the 
tone  flmooth,  with  a  thickened  sulcate  margin. 

Oommonly  cultivated  between  Indus  and  Saida,  in  the  N.W.  Himala3ra,  in  the 
jiiins  of  the  Panjab,  in  Afghanistan,  Western  and  Central  Asia,  Europe,  and 
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I  'hin:i.  Hani  V  in  En]:!]ani1.  In  the  Himalaya  the  fruit  ripens  well  up  to  1(^)00 
ft..  U\x  it  is  lu--t  UiwiinftH'M»and9(KX»ft.  In  West  Tibet  the  tree  is cultintoi 
a*  hii^h  .IS  1  i.«  •»  N I  fi. :  at  that  tlcvation,  however,  the  fruit  seldom  ripens  projdy. 
IVluvisl  tv>  W  in-.li^vn^>us  in  the  Cauc^isian  region,  and  to  have  been  introdnoed 
in:.^  Kuri>|f  i»^  •::t  xhv  !v\xne  time  a?  tlic  Peach-tree.  Often  found  seemiii^ 
w'.Ivi  in  ilu- N.\V.  Himilaya.  Fl.  Jan.-May,  according:  to  elevation, the  frait 
r-.'.H!.?  Ktv^j  n  ,i-.;:.i- .i!:  1  Si-pt.     The  foliage  turns  yellow  in  August,  and  l»- 

A::.r.:>  :v»-;v^  ::.  aiii  S-O  ft.pirth  ;  crown  close,  spreading,  roundeiL  In  the 
N.W.  U:!:..i'.»ya  :hr  .Iriixl  .-ipricots  form  a  considerable  portion  of  the  food  of 
till  'jH  v'.i.  'jMrvi.u'.ar'.y  duriuj;  autumn  and  winter.  In  the  apricot  dL<trict»- 
f  r  :v.s:,ir..  I , . :; :!:»  S.it'.rj.  To:i>e,  and  Jumna — the  roofs  of  all  houses  aw  covend 
%\::h  •.'i.i  yr.'..>%  trui:  in  ihi*  soask^n.  spread  out  to  dry.  The  dried  fruit  iin 
r.v.v.  r:..'..:  .ir.-..\  vf  ira.u.  ar.d  is  impc^rted  into  the  plains  from  the  hills, nd 
t'.v  ::•.  A:«:...:.>:..r..  i^.*.  :*  vxtnicied  fmm  the  kernels,  which  is  burnt,  nacdii 
« .v  \.*. .:.  .i:.vl  :  r  :*:.t  l./kir.  The  heartwood  of  the  apricot  is  reddish,  and  ismoch 
V.M.;  :\  r  v.»r:  •.;>  .  r ■.::..»rv  p'.;rjK'»«ses.  I\  (/(ur^raryxi,  Ehrh.,  the  Black  Apnco^ 
a  \.i:-i  :\  w i:::  »'..»rk  :  \:r\\  vclvtty  fruit,  is  cultivated  in  Kashmir,  Afghanuta, 

4,  P.  commtinis.  lluds.^n  ;  Hook.  Stud.  Fl.  106. — Vern.il/t2rAa, oUU^ 

■  ■     Y\ 

A  >V.r.;b  v>r  :v.  v.«.ra:«>firod  tree,  unarmed  or  spinescent;  cxtremitia 
I'-.'.Vi  >.^  :;:.  l.o.wis  n.'^iivoluto  in  bud,  ovate,  or  ovate-lanceolate,  semta, 
r.'..*:v  *^T  't\<>  v;:\\<.^r.:  iilou^  the  nerves  beneath ;  petioles  shorter  thn 
,;n»a:v :«:  Vrt -ixl'.V.  v^t  \t\\t  Stipules  linear,  fimbriate.  Flowers  on  slender 
lv/.M';>.  r>  »r  *  :::r.i,<  :ho  loiijth  of  calyx-tube,  from  lateral  oflen  leaf-befr 
r.v:  1'**.  i*.     l\\:'.iv If  >v\;Mry  or  in  paire,  buds  oft^n  approximate.    Dnq» 

I  !v '.:.'x*  Ih  v.:V..;:r.  Har.viKvk  cf  the  Brit.  Flora,  i.  236)  and  Hooker  in  w* 
ir,  \\\c  S'.v,  :V.o  »•.'.:?* rtr.:  ki:ui>  of  plums,  damsons,  and  prunes  under  ctf 
>jM\  u  V      r.i-  yv:v.;:va'.  *'.;K<;Hv:es  are  the  following  : — 

.J  r.  .*:«*:.v*:.  l.::".v..  :  Kijtfurl.  c.  G.Vl — Slttf,  bliurk'thom.  A  shrub ijA 
J.i\ .;:'..  a!i'  :4r::u -.vv.:  Vr.ir.chos.  Kirk  black:  peilicels  solitary  or  in  nfl^ 
v;lal :.  ;;>  ;    Ar«'jV#  cnvt,  siuall,  globose  or  sub-globose.     Europe,  Korth 

A  !'• '. » .V, 
».    r  ••.•.*;.'..'; :.  l-iv.n. :  lV:>*:ir  I  o.  651.— ^w/Mrf.    A  shrub  with  stnii^ 

I'la'.uV.^s.  >o;-.'.vf.:*.u-#  *y'.r.t>xiu:.  brancliKt*  velvety  ;  leaves  pubescent  »■ 

\w.\\\\  .  piM-.M  >  ir.  iv»'^'  i"..^wiiy :  druj^o*  middle-sized,  globose,  j-l  in-dina, 

dixv^M'.-.j;      K/.r.iv*  Nor:V.  Africa. 
.     r  J   •:.  *'i  ^  N  1  ''■■'-  '  l'*^"-*''-^^  ^'  ^'^  tv'>2.— P/mto,  prune.    A  tree,  unannwi 

Im  »'sV.i\t>  ».'■•.^•^  "> :  Ihv.Ik^'*  in  i>air?.  pulH?scent ;  drupes  Luge,  oUong, 

•  '  r   y  ^.'i  ^1.' !.  I  vv.vV^'-T  :  lv>ijv<:cr  1.  c.  651.— Syn.  P,  r«-<iW/fra,Ehrh.l 
V  sumU  tiw.  uv.ar.r.ixl.  ra:\:v  spinosovut,  bninchlets  glabrous,  pedic* 
M«htu\  ,  li-.\v*<  wh'.iKh-viV.oi;?  bcnoiith  at  the  nerves  or  at  the  midiw 
otiU  •  dunv  \ » l^'« .  »:'.oK\<i\  or  ovoid.    Maoi-donia,  Caucasus,  North  Pen* 


I..I  II »  lunl.  \^huli  IS  vrr\  jviL^LiHo,  in  Ka^hmir  at  5iXX^7iHX)  ft.,  at  pkce»tt 
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the  Ptojab  ^ainsy  and  in  Afghanistan.  The  wood  is  light  or  dark  reddish- 
Ivown,  amooth  to  work.  In  Kashmir  the  skeleton  of  the  so-called  Papier-mach^ 
bozes  is  made  of  it.  About  Almora  two  kinds  of  plum  are  cultivated,  one  a 
du^-blne  damson  {Bhotiya  hadam\  ripens  in  July,  the  other  (Ladcikh)  orange- 
nd,  much  hirger,  and  ripens  in  June  (Madden  As.  Soc  Jour.  xvii.  pt.  I.  445). 

The  cultivation  of  plums  and  prunes  in  Europe  is  very  old,  probably  as  old 
as  that  of  pears  and  apples.  Plinius  mentions  a  large  number  of  varieties  (in- 
eens  turba  prunorum).  Some  of  the  better  kinds,  however  (damascena),  were 
nought  from  Syria. 

5.  P.  Oeraaua,  linn. ;  Hook.  Stud.  Flora  107.  Cherry.— Vcm.  Gilds, 
okhi^  kntshal,  Fb.  Him. 

An  unarmed  shrub,  or  moderate-sized  tree ;  glabrous  or  nearly  so. 
Leayes  conduplicate  in  bud,  elliptic  or  obovate,  abruptly  acuminate,  irregu- 
larly crenate-senate ;  petiole  less  than  the  breadth  of  leaf,  2  glands  on 
the  edge  of  leaf  near  base,  or  on  the  petiole ;  stipules  linear  or  subulate, 
fimbriate.  Flowers  white,  on  long  slender  peduncles  in  fascicles  of  2-5, 
from  lateral  generally  leaf-bearing  buds.  Calyx  turbinate,  lobes  obtuse. 
Drape  smoothy  sweet  or  acid,  with  a  polished  round  stone. 

I  follow  Bentham  L  c  237,  and  Hooker,  in  classing  the  sweet  and  acid  Cher- 
m  as  one  species.  The  following  are  commonly  accepted  as  the  distinctive 
duzacteiB  ot  the  two  sub-species. 

Ik  P,  Aviumj  Lizm.;  Boissier  FL  Orient,  ii.  649.  A  tree,  without  root-suckers; 
kftTBB  flaccid,  drooping,  hairy  beneath,  petiole  with  2  glands.  Flower-bearing 
bods  leafless,  peduncles  drooping ;  calyx-tube  contracted  at  the  mouth,  lobes 
otire,  subacute  ;  fruit  sweet    Indigenous  in  Europe  and  North  Africa. 

6.  P.  CtmnUy  Linn. — Syn.  Ceranu  cemraniana,  DC;  Boissier  1.  c.  649.  A 
ibob,  or  small  tree,  numerous  suckers  Irom  the  root ;  leaves  subcoriaceous, 
fiiD,  shining,  erect,  no  elands  on  petiole.    Flower-bearing  buds  leaf-bearing, 

eoncles  Bbff ;  calyx-tube  not  contracted  at  the  mouth,  lobes  serrate,  obtuse, 
it  add,  naturalised  in  Europe,  indi^nous  in  Western  Asia.     It  must  have 
^  a  variety  of  th($  acid  cherry  whicn  was  introduced  to  Rome  by  LucuUus. 
8teet  cherries  were  cultivated  in  Italy  before  his  time. 
Several  varieties  of  cherries  are  cultivated  in  Kashmir,  Bussohir,  and  clse- 
*kie  in  the  North- West  Himalaya,  generally  between  500()  and  8000  ft. ;  some 
^  also  found  in  a  seemingly  wild  state.    Fl.  April- May.    In  Kashmir  the  fruit 
'^KDs  in  June.    A  moderate-sized  tree,  with  short  trunk,  and  a  rounded  dark- 
Stem  crown.    The  bark  flakes  off  in  horizontal  belts. 

6.  P.  proBtrata^  Labillaidi^re ;  Sibth.  Fl.  Gneca  t.  478. — Vem.  Tdra, 
'er,  taUe,  Pb.,  Him. 

A  small  scraggy  shrub,  5-6  ft  high ;  branchlets  hoary.  Leaves  ovate  or 
^Idong,  sharp-serrate,  narrowed  into  short  petiole,  glabrous  above,  densely 
^loihed  with  white  woolly  tomentum  beneath  ;  i)etiole  without  glands. 
SI0W6E8  red,  on  short  peduncles,  appearing  with  the  leaves,  generally 
Wm  from  lateral  buds.     Calyx-tube   cylindrical,  pubescent  or  glabrous 

^^Qtode,  teeth  short,  obtuse,  hairy  inside.     Fruit  ovoid  or  subglobose,  ^  in. 

long,  reddish  purple  when  ripe,  with  scanty  pulp. 

K<nfh  Afghanistan  frequent  between  11,000  and  12,000  ft  Common  in  the 
uid  puts  of  the  North-West  Himalaya.  Kashmir  (5000-7000  ft.),  Chenab 
17800-8500  ft),  Lahoul  (10,000  ft),  Ravi,  rare  (7600-8500  ft.),  Sutlej  (8000  ft). 

N 
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Also  in  Persia,  on  the  Caucasus,  Taurus,  in  Asia  Minor,  Syria,  Crete,  QieeR, 
Sardinia,  Spain,  and  Algeria.  Fl.  Apr.  Hard  v  in  England.  In  dij  rocky  ^mo^ 
with  stiff,  divaricate,  often  procumbent  brancnes.  Bark  reddish  brown  or  oladb- 
ish,  longitudinally  rugose,  a  smooth  white  pellicle  peeling  ofL  The  firait  is  eit& 
This  sp.  might  be  identified  with  P,  CerasuB  GrifitMi,  Boiss.  FL  Or.  ii  6tt 
but  the  characters  separating  Griffithii  from  proHrata,  solitary  flowers  in 
glabrous  calyx-tube  in  the  latter,  do  not  seem  to  be  constants 

7.  P.  Puddum,  Roxb.  MSS. — Syn.  P.  sylvatica,  Roxb.  FL  Ind.  11601; 
Oerasus  Puddum^  WalL  PL  As.  rar.  t,  143.  Sans.  Padmaksh.  Vera. 
Chamidri,  amalguch,  poja,  pajja^  Pb.  ;  Paddam,  padniy  payay  N.W.P. 

A  handsome  moderate-sized  tree,  with  glossy  green  leaves;  neiilj 
glabrous.  Leaves  ovate,  long-acuminate,  sharply  and  often  dapHcsts- 
serrate,  3-5  in.  long,  petioles  1  in.,  with  2-4  large  glands  near  base  of  Iei£ 
Stipules  palmately  3-5-fid,  the  divisions  lanceolate,  glandiilar-fim1)rist& 
Flowers  white  or  pink,  appearing  before  the  leaves,  on  slender  pedioeba 
long  as  flowers,  or  somewhat  longer,  often  branched,  in  umbellate  hmaA^ 
crowded  near  the  ends  of  branches.  Calyx  turbinate,  with  ovate  aeote 
lobes.  Stigma  stellate,  3-lobed.  Fruit  in  pendulous  clusters,  yellow  od 
red,  ovoid  or  globose,  ^-§  in.  long,  acid,  and  somewhat  astringent  wki 
ripe  ;  kernel  ovoid,  rugose  and  furrowed. 

Wild,  and  frequently  cultivated  in  the  Himalaya  and  the  Doons,  firam  tibi 
Indus  to  Sikkim,  generally  at  elevations  between  2500  and  7000  ft.  Ksai 
hills.  FL  Apr.- May,  sometimes  in  autumn.  Madden  states  (Bhimtal  in  KamwA 
"  The  flowers  appear  in  Oct -Nov.,  and  are  soon  succeeded  by  the  leavea^  tt 
January  the  leaves  are  beset  by  myriads  of  aphides,  which  distil  great  quantitNl 
of  honeydew*  over  them; "  and  adds  that  the  tree  is  evergreen  at  Almoia,  ssi 
ripens  its  fruit  in  spring.  Trunk  short,  4-5  ft.  girth.  Bark  brownish  m 
smooth,  peeling  off  in  flakes.  Wood  reddish  brown,  hard,  strong,  and  dunbi^ 
used  for  walking-sticks  and  bludgeons.  Fruit  acid  and  astringent,  not  muck 
eaten  or  valued. 

P,  PsevdocerasuSy  LindL,  China,  Japan,  is  nearly  related 40  C.  Puddttm.  Two 
other  species  belonging  to  the  same  group  as  the  Cherry  and  Puddum  are  fooDi 
in  the  North- West  Himalaya.  1.  P.  humilis,  Bunge,  called  Eeis,  <Ae,  bSnar^ 
rapori,  iaUe,  in  the  Paniab  Himalaya,  is  a  small  glabrous  shrub,  with  browiui^ 
grev  bark,  ovate-lanceolate,  coriaceous,  deep-  and  sharp-serrate  leaves,  fimbrist^ 
and  often  bifid  stipules,  which  is  found  between  7000  and  12,000  ft.  in  the  mart 
arid  parts  of  the  North- West  Himalaya,  from  the  Chenab  to  the  Jumna,  also  in 
Nortn  China,  and  is  supposed  to  be  the  wild  form  of  Prunus  japonica,  IlinBK 
several  varieties  of  which  are  cultivated  in  Japan  on  account  of  their  beantifiu 
white  or  pink,  often  double,  blossoms.  2.  P,  tomerUosOj  Wall.,  found  in  Ksik- 
mir  by  T.  Thomson,  between  5000  and  6000  ft,  is  remarkable  on  account  of  ib 
softly-tomentose,  ovate  leaves,  and  an  ovoid,  acuminate,  nearlv  sessile  fruity  0 
is  similar  to  P,  tomentosa,  Thunb.j  a  shrub  or  small  tree,  wild  in  North  Chilli^ 
and  cultivate  in  gardens  in  Japan,  with  sessile  scarlet  fruit ;  valued  in  JsfSi 
as  a  remedy  against  dysentery  (Sieb.  Zucc  Fl.  Jap.  p.  53  t  22). 

8.  P.  PaduB,  Linn.;  Hook.  Stud.  Fl.  107.— Syn.  Cerasus  Padus,  B* 
sier  FL  Orient,  ii.  650.  Cerams  cormUa,  WalL ;  Royle  HL  t  38,  t  ^ 
Bird  Cherry.  Vem.  Paras,  kdlakdt,  gidar-ddk,  hart,  zurn^  zam,  wn^ 
jamu,  Jamuif  cJiule,  dudla^  krun,  Pb. ;  Jdmana^  Kamaon. 

*  The  honeydew  is  possibly  a  secretion  of  the  leaves,  which  attracts  the  aphidei* 
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Neailj  glabroos ;  young  branchlets,  inllorescence,  and  axils  of  nerves  on 
tb»  tmdeiBide  of  leareB  pubescent.  Leaves  conduplicate  in  bud,  oblong 
«  obovate,  greatest  width  generally  above  the  middle,  acuminate,  serrate, 
iljglitly  cordate  at  the  base ;  stipules  linear,  early  deciduous.  Flowers 
vUte  in  lax  racemes,  appearing  afler  the  leaves,  3-8  in.  long  at  the  end 
of  short  lateral,  often  leaf-bearing  branches.  Bracts  linear,  caducous. 
Stamens  25-30.  Drupe  globose,  \  in.  long,  red  first,  then  dark  purple  or 
oeady  black. 

Himalaya,  between  4000  and  10,000  ft.,  at  times  ascending  to  12,0(X>  ft.,  from 
Ae  Indus  to  Sikkim.  Occasionally  planted.  A  widely-spread  tree,  from  North 
nd  Central  Europe  through  Siberia  to  Amur  land*  and  Kamtchatka.  Cau- 
CII118  and  Western  Asia.  Deciduous,  the  mature  foliage  dark  green,  turning 
nd  before  its  fiedl,  generally  in  autumn,  sometimes  as  early  as  June.  FL  April- 
Jmie  to  SepU    Fr.  usuallv  ripens  July-Oct,  remains  long  hanging  on  the  tree. 

Uimally  found  in  mixed  forests;  thrives  best  in  moist  places,  where  it  attains 
60  to  60  ft.9  with  a  nrth  of  5-6  ft.  Bark  jr  in.  thick,  brown  or  purple,  fairly 
ttooth,  a  scurfy  tuberculate  grey  peUicIe  peeling  off.  Wood  brownish  white, 
bIom-  and  even-grained,  takes  a  fine  polish.  In  France  it  is  occosiuiially  used  by 
Bifaiiiet-makers.  The  fruit  is  sour,  with  a  slight  mawkish  astringent  flavour,  but 
bmiich  eaten  by  the  hiU  people.  In  Sweden  and  Laplund,  and  some  parts  of 
Bona,  the  bruised  fruit  is  fermented,  and  a  spirit  distilled  from  it.  The  unripe 
fodtof  this  species  is  often  attacked  by  an  insect,  and  then  swells  out  into  a 
Boved  hom-uke  excrescence  ;  hence  Wallich's  name  of  P.  comuta.  Similar 
mnacenoes  are  often  found  on  Plum-trees  in  Europe,  ])articularly  on  prunes 
ifitdsAen)  in  Germany.    The  leaves  are  considered  excellent  cattle-fodcfer. 

A  amaU  tree,  resembling  P.  Pcidus,  with  coriaceous,  oblong-lanceolate  leaves, 
ud  numerous  short  latc^  racemes,  2-4  in.  Ions,  and  10-20,  generally  15 
tenens,  is  P.  capriciday  WalL,  in  the  Himalaya,  between  6&(K)  and  80(K)  ft., 
hn  the  Jumna  to  Bhutan,  and  in  the  Kasia  hills. 

9.  P.  Mahaleb,  Linn. — Syn.  Cerasus  MahaUh^  Boissier  FL  Orient, 
i  649.     French,  Bois  de  Ste-Lucie,     German,  WeAcfisel  Kirsche, 

A  small  deciduous,  glabrous  tree.  Leaves  ovate,  obtusely  serrate ; 
xlioles  ^  or  ^  the  length  of  leaf.  Flowers  fragrant,  on  lateral,  peduncu- 
ite,  corymbose  racemes  on  the  previous  year's  wood,  lower  pedicels  1  in. 
ODg  and  longer.     Drupes  ovoid,  compressed,  \  in.  long. 

Coltivated  at  Kelat  in  Beluchistan  (Stocks).  Wild^in  Western  Asia,  on  the 
Ineasns.  Wild  or  naturalised  in  South  and  Central  Europe.  The  scented 
^aoi^  are  sold  as  medicinal  in  the  bazaars  of  Sindh  and  South  India.  (On 
fe  Bhine,  as  far  north  as  Altenahr  and  the  Drachenfels.)  The  wood  of  the 
boopean  tree  is  prized  on  account  of  its  fragrance,  hardness,  and  the  fine  polish 
t  takes.  Tobacco-pipe  tubes  and  snuff-boxes  are  made  of  it.  It  is  believed 
ibt  this  tree  was  introduced  from  the  East  into  Europe  simultaneously  with  the 
BttteH^hestnut  tree.    Hardy  in  England. 

2.  PBINSBPIA,  Royle. 

A  shrub  with  lanceolate,  serrate  leaves  and  bisexual  flowers.  Calyx 
F^nistent,  tube  cup-shaped,  with  5  unequal,  rounded  lobes,  imbricate  in 
^d.  Petals  5,  inserted  at  the  mouth  of  calyx,  rounded,  short-clawed, 
^toens  numerous,  inserted  with  petals,  multiseriate,  with  short  filaments ; 
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anther-cells  separated  by  a  broad  connectiye.  Caipd  1,  sessile,  with  % 
pendulous,  collateral  ovules.  Drupe  oblique,  oblong-cyUndiical,  flediy, 
with  a  coriaceous  1-seeded  kemeL  Bemains  of  style  at  the  base  of  iha 
drupe. 

1.  P.  utilis,  Eoyle ;  lU.  t.  38  f  1.— Vem.  Bekkar,  bekkra,  bMU,  bhM, 
bhigalf  bekala,  karanga^  N. W.  Him.  Local  names :  Ourinda^  Haas; 
Tatuay  phultodra,  Rajaori ;  «/lnh',Chenab ;  Cherara,  dhxxtdcL^jhaJtda^  GhV' 
wal,  Kamaon. 

Nearly  glabrous,  youngest  branchlets  only  pubescent.  Leaves  osotn^ 
ous.  Axillary  spines  often  leaf-bearing.  Flovrers  vrhite  in  short  %A 
lary  racemes,  generally  from  the  outside  base  of  the  spines.  Bnpa 
purple,  seeds  oUy. 

Common  on  dry  rocks  at  elevations  between  2000  and  9000  ft.  in  the  ootv 
Himalayan  ranges  from  Hazara  to  Bhutan.  Also  on  the  Kasia  hills.  GeDOiIb 
in  flower  in  autumn,  in  fruit  in  spring.  From  the  sc^s  oil  is  expresNd,  qm 
as  food,  and  for  burninja;.  The  pitn  ofstem  and  branches  is  la^ge,  and  indiying 
separates  into  thin  horizontal  layers.    Wood  close-grained. 

3.  BUBUS,  Linn. 

Trailing  shrubs  or  creeping  herbs,  almost  always  prickly.     Leaves  atte^ 
nate,  simple  or  compound,  the  stipules  more  or  less  adnate  to  the  petiok    • 
Flowers  white  or  red,  in  terminal  or  axillary  corymbose  panides,  nn^ 
solitary.     Calyx  broadly  cup-shaped,  deeply  cleft  into  5  persistent  klWL 
Petals  5.     Stamens  numerous.     Carpels  many,  on  a  convex  leceptidSi  -> 
style  subterminal ;  ovules  2,  collateral,  pendulous.    Drupes  many,  l-aeededf    ' 
crowded  on  a  dry  or  spongy  conical  receptacle. 


Leaves  simple,  lobed 1.  JZ. 

Leaves  tri-  or  quinque-foliolate,  rarely  nnifoliolate. 
Petiole  of  terminal  leaflet  less  than  naif  the  length  of  common 

petiole  ;  fruit  black 2.  iZ.  fmHcomL         \ 

Petiole  of  terminal  leaflet  more  than  half  the  length  of  com- 
mon petiole  ;  fruit  yellow 8.  iZ.  famu. 

Leaves  imparipinnate,  rarely  trifoliolate. 
Flowers  in  lax  corymbose  panicles  ;  petals  red,  shorter  than 
calyx-lobes  ;    fruit  wmte-tomentose  when  unripe,  black 

when  ripe ;  leaflets  2-5  pair A»  R,  loMtocarpu^^'^ 

Flowers  often  axillaiy  ;  petals  white,  as  long  as  calyx-lobes  ; 

fruit  oblong,  red  when  ripe  ;  leaflets  1-8  pair         .        .    6,  JR,  romxfMKL 
Flowers  axillary  ;  petals  white,  as  long  as  calyx-lobes  ;  fruit 

subglobose  red  or  deep  orange  ;  le^ets  1-2  pair     .        .     6.  i?.  byiona* 

1.  B.  panicnlataa,  Sm. ;  DC.  Prodr.  ii.  567  (not  Roxb.  or  Schlec^^ 
tendal). — Syn.  R,  tiliaceus,  Sm.  (probably).     Vem.  Kola  dkhi^ 
AnchUf  pattarola,  kola  hisdlUy  Kamaon,  GarhwaL 

A  shrub,  armed  with  few,  short,  scattered  prickles  ;  branchlets,  inflc 
escence,  and  underside  of  leaves  clothed  with  dense  soft  grey  silky 
tum.      Leaves  from  a  cordate,  rarely  entire  rounded  base,  broad-ova^*^ 
acuminate,  longer  than  broad,  serrate,  more  or  less  lobed  with  3  or  6 
minent  basal  nerves.     Stipules  and  bracts  linear  or  oblong,  often  cleft 
the  top,  or  half-way  down,  into  linear  segments.     Flowers  on  long  skm 
pedicels,  in  lax,  spreading  terminal  panicles.     CalyxHsegments  avi 
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knig-Acaminaie,  longer  than  the  white  petals.     Fhiit  blackish 

n  in  many  parts  of  the  Himalaya  from  Hazara  to  Sikkim,  between 
8000  ft    Kasia  hills.    FL  April-June. 

lelated  to  this  species  are  two  other  brambles  with  white  flowers  and 
Md  leaves,  marked  by  pectinate  stipules  and  bracts,  deeply  cleft,  often 
the  base,  into  linear  segments  ;  R,  reticulcUus,  WaJl.,  from  the  higher 
000  to  10,000  ft.)  in  Kamaon  and  Sikkim,  my  tomentose,  with 
ienlate  beneath,  generally  broader  than  long,  ana  compact  cylindrical 
and  B.  ruaoms,  Qm,  (Jx,  HamiUonianus,  Wall.  PL  As.  rar.  t  234). 
al  and  the  Eastern  Himalaya,,  the  mountains  of  Burma,  Ceylon,  and 
lia  (on  the  Qhats  as  far  norUi  as  Mahableshwar),  rusty  tomentose, 
BB  mgose  above,  and  finely  reticulate  beneath,  ovate  calyx-segments, 
nit 

firattawui,  Linn. ;  Hook.  Stud.  Fl.  109.  Blackberry,  Bramble. 
Ankrif  diish^  alach^  kandchij  chenehy  pakhdna, 

B  shiub,  anned  with  few  recurved  compressed  prickles.  Branches 
less  angular.  Branchlets,  inflorescence,  and  underside  of  leaves 
if  or  clothed  with  short  grey  tomentum.  Leaves  trifoliolate  on 
aiing,  and  often  quinquefoliolate  on  leaf-bearing  branches ; 
?al  or  obovate,  irregularly  serrate ;  petiole  of  terminal  leaf  less 
f  the  length  of  common  petiole.  Stipules  linear.  Flowers  in 
cylindrical  panicles ;  calyx  refiexed.  Fruit  more  or  less  hemi- 
,  black  when  ripe. 

istan,  Waziristan,  Peshawar  valley,  and  further  south  in  the  trans- 
xitory.  Salt  range  1500-3000  ft  Common  in  Hazaxa,  Rajaori,  Kash- 
f  as  the  Ravi,  generally  between  2000  and  6000  ft  This  Ib  a  tomen- 
of  the  common  Blackberry,  a  widely-spread  species  in  Europe,  Siberia, 
a,  and  North  Africa.  Of  the  numerous  European  forms  of  the  Black- 
dueoloTf  Weihe  et  Nees,  Deutsche  Brombeer  straucher,  t  xx.;  EneL 
7 ;  Boissier  FL  Orient.  iL  695,  is  probably  most  nearly  allied  to  tiae 
m  variety.    FL  April-June ;  fruit  npens  Sept-Oct 

flavos,  Ham. — Syn.  E.  Oowreephtd,  Roxb.  FL  Ind.  iL  517 ;  W. 
)dr.  298  ;  Wight  Ic.  t  231.  E.  eUipHcus,  Sm.  {R.  WaUiehianue, 
-  Prodr.  298,  Wight  Ic.  t  230  (=  R  hiriua,  Roxb.),  does  not 
iiffer  from  this  species).  Yem.  Akhif  dnkrt,  kundchi,  gurdcha^ 
Ph.,  Him. ;  Esavy  kUkalu^  hisdiu^  Grarhwal,  Kamaon. 

j;e  shrub  with  long  trailing  branches,  armed  with  copious  long 
bristles  and  sharp  curved  prickles.  Branchlets,  inflorescence, 
and  underside  of  leaves  doihed  with  soft  grey  or  tawny  tomentunu 
bnfoliolate,  those  at  the  base  of  branchlets  often  unifoliolate ; 
lliptical  or  rotundate,  sharp-serrate,  often  acuminate,  the  terminal 
midrib  of  terminal  leaflet  forming  an  angle  with  petiole.  Petiole 
nal  leaflet  often  forming  an  angle  with,  and  generally  exceeding 
length  of  common  petiole.  Flowers  white,  in  axillary  fascicles 
xroad  compact  rounded  terminal  panides ;  pedicels  short  or  long. 
Calyx-segments  broadly  ovate,  striate.  Petals  cuneiform,  obo- 
ice  the  length  of  calyx.    Fruit  yellow. 
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Himalaya,  from  the  Indus  to  Bhutan.  Kasia  hills,  xnoontainB  of  Sooth 
India.  In  the  N.W.  Himalaya  and  Siwalik  tract,  at  elevations  between  ISOO 
and  8000  ft.    Fl.  March  ;  fruit  ripens  April,  May. 

4.  B.  lasiocarpus,  Sm. ;  W.  &  A.  Prodr.  299 ;  Wight  Ic  t.  232.- 
Syn.  B,  niceniosus  and  albescens,  Roxb.  ii.  519  ;  R,  mysarensis,  Heyne.— 
Yern.  Oundclia,  pagumdy  pukdna,  Hazara;  Kandidrij  kharmuch^  mr- 
ganch,  gurdcha,  Kashmir  ;  Tulanchy  Chenab  ;  Niu,  kaUidchiy  Bias ;  Kola- 
loaVf  kala  hisalu,  Garhw^,  Kamaon. 

A  spreading  shrub,  with  long  stems,  rooting  at  the  extremities,  armed 
with  few  straight  or  curved  sharp  prigkles.  Branches  round,  often  poiplfl^ 
glabrous,  or  pruinose,  rarely  with  glandular  hairs.  Leaves  canescent  or 
white-tomentose  beneath,  impaiipinnate  ;  leaflets  2-5  pair,  ovate  or  ovate- 
lauccolato,  with  large  sorraturcs,  the  terminal  leaflet  often  lobed.  Flowm 
on  long  slender  pedicels,  in  lax  corymbose  panicles.  Inflorescence  and 
calyx  white-tomentose ;  petals  red,  shorter  than  the  ovate-lanceolate  calyx- 
lobes.     Fruit  white-tomentose  when  unripe,  black  when  lipe. 

Abundant  throughout  the  Himalaya,  the  Kasia  hills,  the  mountains  of  Btuim, 
South  India,  and  Ceylon.  In  the  North- West  Himalaya,  and  in  the  SiwaHk 
tract,  at  elevations  between  2000  and  8000  ft  Bare  in  the  Peshawar  valley,  pio> 
bably  brought  down  by  the  rivers.  FL  March,  April ;  fruit  ripens  June,  Jnlf. 
Fruit  very  good  to  eat    Hardy  in  England. 

5.  B.  rosafolioB,  Sm. ;  DC.  Prodr.  ii.  556. — Syn.  R.  rosceflartu,  Boxln 
ii.  519 ;  i2.  pungetis,  Cambess.  in  Jacqu.  Bot.  t.  59.  Yern.  Kanaeki, 
Ilazara,  Khagan ;  Yeshuly  Kamaon,  Garhwal. 

A  spreading  shrub,  armed  with  straight  and  curved  prickles,  glabioiD, 
or  with  glandular  hairs.  Leaves  imparipinnate,  leaflets  1-3  pair,  lanceo- 
late, deep  and  irregularly  serrate  or  lobed  ;  stipules  lanceolate.  Flowen 
on  long  slender  pedicels,  axillary,  or  in  lax  terminal  corymbs.  Calyx- 
lobes  ovate-lanceolate,  long-aristate,  ^1  in.  long,  as  long  as,  or  a  littie 
shorter  than,  the  large  white  petals.  Fruit  oblong,  or  cylindrical,  nd 
when  ripe. 

Himalaya  from  Hazara  to  Assam.  Kasia  hills.  Java,  China,  Japan.  In  tin 
North-West  Himakya  between  5000  and  10,000  ft  Often  cultivated  with 
double  flowers,  var.  coronarius. — ^Bot  Mag.  t.  1783. 

6.  B.  biilorus,  Buch. ;  DC.  Prodr.  ii.  558 ;  Bot  Mag.  t  467a--Veni 
Chdnchy  kantanch,  khanidra,  Kashmir ;  Karer,  akhreri,  akJie,  Eavi 

A  large  spreading  shrub,  armed  with  scattered  sharp  prickles,  subnlite 
from  a  broad  base,  the  branches  covered  with  a  white  pruinose  coatiflgi 
which  is  easily  rubbed  off.  Leaves  imparipinnate,  leaflets  generally  1  pei^ 
only,  ovate-lanceolate,  deep-  and  irregularly  serrate,  the  terminal  leaflet 
often  lobed ;  stipules  lanceolate.  Flowers  white,  on  long  slender  pedicel^ 
solitary,  or  in  fascicles  of  2  or  3  in  the  axils  of  the  upper  leaves ;  caljx- 
lobes  ovate-lanceolate,  shortly  aristate,  as  long  as  petals.  Fmit  droopoit 
subglobose,  red  or  deep  orange,  sweet 

Himalaya  from  Hazara  to  Bhutan.  North-West  Himalaya  from  4000-10,000 
ft     Fl.  April,  May.     Hardy  in  England. 
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ther  tpedes  aie  oommon  in  the  North- West  Himalajra  :—R,  niveus, 
rOOOto  11,000  ft,  from  KaflhmiT  to  Bhutan ;  leaves  tnfoliolate,  some- 
laripumate,  with  bioad  ovate  leaflets,  the  tenninal  leaflet  often  lobed  ; 
late  stipnles ;  calyx-segments  often  more  than  ^  in.  long,  much  exce«d- 
mall  red  petals ;  and  red  or  yellowish  brown  fmit :  B.  madhniuSf 
Jacq.  t  60,  Kashmir  to  Sikkim,  between  5000  and  8000  ft.,  with  3 
seolate  leaflets,  often  1  only,  white  petals  as  long  as  calyx,  and  bri^t 
at 

4.  BOSA,  Linn. 

Kaambling  or  climbing  Bhmbe,  more  or  less  prickly,  with  impari- 
eavea,  senate  leaflets  and  stipules  more  or  less  adnate  to  the  peti- 
vreis  terminal,  solitary  corymbose  or  paniculate.  Calyx-tube  per^ 
lobose  uiceolate  or  ovoid,  mouth  contracted,  limb  divided  into  5 
I  segments.  Disc  coating  the  calyx-tube.  Petals  5,  rarely  4. 
numerous,  inserted  on  the  edge  of  disc,  at  the  mouth  of  caljrx- 
aipels  free  below,  many,  rarely  few,  enclosed  in  the  calyx-tube, 

0  protruding  from  the  tube,  and  occasionally  united.    When  in 
carpels  are  dry,  hairy,  1 -seeded  achenes,  enclosed  in  the  more 

acculent  calyx-tube,  the  whole  forming  a  dry  or  pulpy  red  or 
Ty. 

»d  in  a  colmnn  as  long  as  stamens ;  flowers  white  I.  R.  fno$ekaia. 

inct ;  flowers  yellow 2.  R,  ItUea, 

inct ;  flowers  pinlc,  red,  or  white. 

B  armed  with  pricldes  and  bristles ;  petals  4     .  .     8.  Ji  aerieea. 

B  armed  with  prickles  only ;  x>etals  5. 

•  4-24  in.  long;  leaflets  7,  obovate  or  rotundate  4.  J?.  WMiana, 

1 2-8  in.  long ;  leaflets  7-11,  elliptical       .  .    S,  R,  maerophylla. 

nis  species  are  cultivated  in  India.  Those  more  £[enerally  grown — with- 
rer,  any  reference  to  garden  varieties  and  hybnds — may  be  classed  as 
Le  groups  being  part^  taken  from  Lindley^s  Rosarum  Monographia, 
18s£,  portly  from  Boissicr's  FL  Orientalis,  ii  669.  The  characters 
those  commonly  assigned  to  each  species,  but  cultivation  and  crossing 
;ed  such  a  multitude  of  forms,  that  in  many  cases  it  is  impossible  to 
any  satisfactory  specific  distinctions. 

1  Distinct. 

teatcB,     Fruit  and  branchlets  clothed  with  dense  persistent  woolly 
;  flowers  bracteate ;  prickles  twin,  mostly  infra-stipular. 

twolucrcU€if  Roxb.  Fl.  Ind.  ii  513 ;  Wight  Ic.  t.  234.  Flowers  snb- 
[ge,  white,  fragrant,  surrounded  by  large  pectinate,  woolly  bracts, 
s  in  Bengal  and  the  Eastern  Himalava. 

fdlii^  Lmdl.  L  c.  1 1.    Flowers  peaunculate,  large,  white  or  blush  ; 
lar,  hoary,  entire.    Indigenous  in  liepal,  Kamaon,  and  on  Mt.  Aboo. 
rctcteatOy  WendL  ;  Redoutd  Ics  Boses,  L  35.    Flowers  large,  white, 
nrrounded  by  8-10  ovate  imbricate,  finely  pectinate  bracts.    China — 
^s  rose,  with  double  fl.,  believed  to  belong  to  this  sp. 

antericB,  Prickles  scattered,  of  two  kinds,  some  slender,  setaceous, 
it,  straight,  or  curved ;  flowers  yellow  or  red ;  calyx-lobes  persistent 


MilL  (see  below)' 
ea,  Aiton.    Flowers  Luge,  yellow,  always  double ;  leaflets  7, 
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glabrous  above,  whitish  and  slightly  pabescent  beneath.  Native  ooantiynot 
known.  Said  to  have  been  brought  to  Constantinople  from  Persia  in  the  nt- 
teenth  century  (0.  Koch  DendroL  L  S26).  B.  Rap^ni,  Boias.  L  &  67S— ifli 
Minor,  Armenia,  North  Persia — a  yellow  rose  similar  to  R. sulpkurta^ioKj 
possibly  be  its  wild  form. 

III.  GalliccB.  Erect  shrubs ;  prickles  scattered,  mixed  with  bristleB,  wlixh 
are  mostlv  glandular ;  leaflets  generally  6,  rarely  7,  ovate  or  'oval,  nigoiL 
more  or  less  pubescent  beneath  ;  flowers  solitary,  or  in  few  (5-15)  flowm 
corjrmbs,  rose-coloured  or  purple ;  calyx-segments  more  or  less  pinnitiM. 
Sc^t  very  delicate.  The  commonly  accepted  3  species  of  this  aectioii  an 
probably  not  specifically  distinct 

6.  R,  damascenaj  Mill.  {Golab,  sttdburg,)  Prickles  unequal,  the  larger  onn 
falcate  ;  sepals  reflexed  durmg  flowering.  Native  country  unknown.  The  tgm 
most  generally  cultivated  in  India.  Attar  (otto)  of  roses  is  made  piindptDjr 
from  the  flowers  of  this  species.  Also  called  R,  Cdlendarumy  because  the  tin 
of  flowering  extends  over  several  months. 

7.  R.  centi/olia,  Linn.  Cahbaae  rose,  Moss  rose,  Provence  rose.  Prickki 
unequal,  the  larger  falcate  glandular,  bristles  numerous ;  leidAets  and  caljx 
glandular-ciliate  ;  flowers  nodding.  Caucasus,  mountains  of  As^^ria.  FL  Jrant, 
July  ^urope). 

8.  R,  gculioa,  Linn.  Prickles  equal,  slender  ;  flowers  erect  South  and  On- 
tral  Europe,  Asia  Minor.    FL  June,  July  (Europe). 

IV.  Caninoe.    Prickles  uniform,  no  bristles.    Flowers  white  or  roae-coloiDBi 

9.  R,  indica,  Linn. ;  LindL  1.  c.  106. — S^  R,  chinensis,  Jacquin ;  Boxh  11 
Ind.  \L  513  ;  Koch  L  c.  273.  R,  sifdca,  Linn.  Glabrous,  evergreen  ;  stipoki 
very  narrow,  adnate  nearly  to  the  apex  ;  flowers  large,  double,  half  doabk^ 
rarely  single,  white  yellow  pink  red  or  purple,  on  long  slender  pedicels ;  cahx* 
segments  reflexed.  Indigenous  in  China,  but  early  brought  to  India.  Il0 
Indian  {China  or  Bengal)  roses  have  a  powerful  scent,  by  no  means  so  delicite 
as  that  of  the  GaUica  group :  their  flowering  time  extends  over  a  great  part  of 
the  year.  To  this  species  belong  Rosa  fragrans,  Redouts,  the  Tea  BotB| 
yellow,  very  fragrant ;  R.  semperflorens,  Bot  Mag.  t  284 ;  Boxb.  FL  Ind.  iL 
514,  with  dark-red  flowers, — ana  numerous  other  varieties.  R,  N^oisetUann^ 
Red  1.  c.  ii.  p.  77,  the  Noisette  Rose,  is  a  cross  of  this  and  R,  moschata,  Tfas 
large  host  of  Hybrid  Ferpetuals  are  chiefly  derived  from  R.  indica, 

10.  R,  microphyUa,  Lindl.  Bot.  Reg.  t  919  ;  Roxb.  FL  Ind.  iL  515  ;  Bot  Mtt 
t  3490.  Brancnlets  flexuose,  prickles  infra-stipular ;  leaflets  9*15,  small,  siuh 
coriaceous.  Calyx  densely  clotned  with  long  subulate  prickles ;  segments  ahoity 
broad-ovate,  dentate.  Flowers  solitary,  or  2-3  together,  large,  double,  pal* 
rose-coloured.    Indigenous  in  China.     Not  quite  hardy  in  Eng&nd. 

11.  7?.  alba,  Linn. — Syn.  R.  glandulifera,  Roxb.  Fl.  Ind.  iL  4  (?)  A  till 
spreading  shrub,  prickles  scattered,  straight  or  falcate,  somewhat  unequal,  bot 
no  bristles.  Foliage  grey,  leaflets  5-7,  large,  rugose  ;  downy  and  very  pale  be* 
neath.  FL  lai^ge,  often  double,  mostly  corymbose,  white,  or  of  a  delicate  Uaili 
colour,  calvx  se^ents  often  pinnatind.  Probably  indi^nous  in  the  CaucasiiB 
region,  ana  possibly  wild  in  Afghanistan  and  N.  W.  India.  Nearly  allied  to  £ 
canirui,  Linn.,  the  common  English  Dog  rose, 

V.  BanksiancB.  Scandent  or  climbing  ;  stipules  small,  subulate^  nearly  fn^ 
often  deciduous  ;  leaflets  3  or  5,  rarely  more.  Flowers  corymbose^  not  yoj 
large. 

12.  R,  Banksice,  R.  Brown. — Syn.  R,  inermis,  Roxb.  L  c  516.  Lady  Bam 
Rose;  Bot  Mag.  t  1954;  Bot  Reg.  t  1105.  No  prickles;  leaflets  3  car  5 
shining ;  flowers  small,  corymbose,  white  or  yellow.    China,  Japan. 
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13.  R,  wiieroearpa^  LindL  L  c  t  18.  Anned  with  curved  prickles  ;  leaflets 
nrelj  5,  shining.  Flowers  white,  corymbose ;  calyx  deciduous.  Fruit  small, 
i)boie,  red.    China. 

11^.  tinka,  Aiton ;  lindL  L  c  t  16 ;  Bot  Reg.  t  1922.  Armed  with 
rttered,  red,  fiilcate  prickles.  Leaflets  3,  shining.  Flowers  solitary,  large, 
ute ;  peduncles  and  calyx-tube  thickly  covered  with  straight  pricldes  or 
■Iks.  F^niit  orange-red,  muricate,  crowned  with  the  spreading  rigid  sepals, 
niia,  Japan. 

15.  B.  jPortuniana^  lindl^ ;  Paxton  Flower-Qarden,  ii.  71 .  Armed  ¥rith 
yU  &lcate  prickles.  Leaflets  3  or  6,  dark  green,  shining  ;  flowers  solitarv, 
lite^  double  on  short,  setose  pedimcles.  Calyx-tube  perfectly  glabrous,  witn- 
t  prickles  or  bristles.    China. 

Sttlbb  united  in  a  Column  sxsebted  beyond  the  Caltx-tube. 

n.  SyttyloB.  Flowers  numerous,  in  terminal  corymbs  ;  prickles  uniform  ; 
lilets  2-3  pair. 

16.  B.  mokkaUi,  MilL  ^see  below). 

17.  B.  tempervirensy  Lmn. ;  Bot.  Reg.  t.  465. — Syn.  R.  Leschmaultiana, 
siouti  Roses,  iii  87 ;  W.  &  A.  Prodr.  301 ;  Wight  Ic.  t.  38.  Climbing, 
ickles  scattered,  curved  from  a  broad  base,  generally  red.  Leaves  eveigreen, 
ibrous,  shining ;  stipides  and  bracts  narrow,  glandular,  ciliate ;  petioles, 
dimcles,  and  outside  of  calyx-tube  with  glandular  bristles.  Flowers  white  ; 
lyx-segments  ovate,  acuminate,  densely  pubescent  inside,  deciduous ;  fruit 
laDy  orange-coloured.  South  Europe,  North  Africa,  East  Himalaya,  Kasia 
fk,  mountains  of  South  India. 

1&  B,  muUiJlorOj  Thunb. ;  Bot  Reg.  t.  425.    Stipules  and  bracts  linear-ob- 

2;^  pectinate,  witii  linear  segments.    Flowers  double,  blush  red ;  petioles, 
imcles,  and  calyx-tube  puoescent,  with  long  soft  hairs  without  glands, 
iljx-segments  broad-ovate,  shortly  acuminate.    Japan,  China. 


L  S.  moschata,  MilL  ;  Bot.  Eeg.  t.  829. — Syn.  R.  pubeacens,  Koxb. 
L  Ihd.  ii  614 ;  R,  Brunanii^  LindL  Monogr.  Eos.  t.  14.  Vem.  Kujiy 
Sftfy  kqjeif  karer^  N. W.  Himal. ;  Phuhcdri,  chal,  E^hmir ;  Kwia^ 
nala^  Kamaon. 

Climbing  young  shoots  and  underside  of  loaves  pubescent,  branches 
med  with  a  few  stoat  recurved  prickles.  Leaflets  2-3  pair,  nearly  sessile, 
lie-oblong,  acuminate,  1-3  in.  long.  Flowers  white,  1^  in.  across,  in 
igs  compound  terminal  corymbs.  Pedicels  1-1^  in.  long,  slender,  pu- 
nont,  often  with  glandular  hairs,  but  without  bristles  or  prickles, 
iljx-lobes  long,  narrow-acuminate,  twice  the  length  of  ovary,  often 
imatifid.  Styles  united  in  a  hairy  column,  clavate  above,  as  long  as 
imenB  or  longer.     Fruit  dark  brown,  subglobose  or  ovoid,  \-^  in.  long. 

Karth-West  Himalaya,  from  Afghanistan  to  Nepal,  ascending  to  11,000  ft., 
moencing  at  2000  ft.  in  the  Panjab,  and  at  4000  ft.  in  Kamaon.  Fl.  May, 
voe.  Forms  masses  of  thorny  scrambling  scrub,  and  climbs  to  the  top  of  lofty 
Ktt,  hanging  down  in  elegant  festoons.    Cultivated  in  Europe  (hardy  in  Eng- 

at  Chma,  and  throughout  India,  where  it  blooms  all  the  year  round,  but 
y  during  the  cold  season.    Wild  in  North  Africa,  and  naturalised  in  Spain. 

2.  E.  Intea,  Mill. ;  Bot  Mag.  t.  363 ;  Boissier  FL  Orient  ii.  671.— Syn. 
^^glanteria,  Linn. 

A  Bhmb ;  youngest  bianchlets  pubescent,  and  armed  with  lai^  and 
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I  .'  I  i -.i:  1— 111-:.  t-.::.1tS  r-l^soent.  Floww 
-.•>_i.l:   -1.1  ."iTj  jLiir:*^.     Calyx-segmenti 

:  *  .     .  ji       .. :     7  -  •  -•  • '  -    7 : ".:-?  4     Jr::::  s-.-Arlr-  pcvir-sh^j^ed,  crowned 

":■..:---.-       - : :     :"  t  1^  '  —'  -t  H  -.lI&tj,  r^rr^^::  <k"^Vi  and  14,000fti 

V.J"-."-.      .^     •    ■  "     •  ■    "         ''"i-'.    '   :■..-".    '"^^-^'u    Chenab;  (^ii«i 

:"^    :   •  :•- "      ^  ."  r- .^    "t  TnT.  "-fs  lt.'.  '.-:-r>f  r-T-'^foent.     BrancUeta 

.--■      -  '  -  .-■  s     -T  -'.  ^  ' :.  '. ".  "i'->  *"*  ■-.:  f".--'.  straw-coloured.  1-J  in. 
■  •■■■■  .....  _  ^      ^  •• 

V.:.  :.  .  .— •  f.  .::•..  ■'.  ':.:^-\  i:r..\:": :  .: -fi^Ij  5.-.  diTaricat*  or  ascend- 
:  .:  1  ;.-  .f  rr.  .1'..  f-':-  r  -  :■: -f.  r-j  -.i-  I.nj:  ir.\f eis  gonorally  3  piii; 
5  .:'•:  r. .  ."  :i^  . "  •  '5.'.:  :  r  :v.:.  i.:-:*  -  :.v.:*e  -tat  the  V»ase,  with  deep  shazp 
:t-::>.  :.  ..:  :V""  a:-  v  7".  ■»:rf  T.r.k.  s.-*::.i:v  :t  rn/ciinat^ :  peduncles  H 
!v..  *  '-J  '.  .-."v\-f-:jT..:r:*  :"»•:-:  ::.--  I-rr:r.  ■::"  'Tarr.  nearly  as  lon^  is 
,.--\  '.-..•-.■  :  -J--.  .r..:r.-.::.  .iTrx  *l:-a:lv  dilated.  Peduncles, 
.N-.-.-  -.' '  "•  *N  ::  :  .>\  >:vr:-  ".:*  r.-fi.r'.T  £>ay5  cloihe».l  with  lax^ 
,-. ,.:..•.-   *  ...^    -•   *:-:i:l  j,     ^:v".;i  t:11;u5.  disunct.     Fruit  ovoid  or 

*_•     V  .  ..      *,    -..      '     -.  -     •*.*.-      -'-■^**  T 

!...»■.>•..     •     ..  ..i. • 

C*  '  rv  •-.  •.:.-.  ..T-  *.  :r:.::*  .:'  :*:.-:  N  W.  H:r.i!.»ya  fr-m  the  Tndu?  to  KamaoDi 
.'i';i'*y'v  -nTv^v-. :■!:■>•  v.."  :.••."  f: .  .->.:r..:-.r.j  :o  13»^  ft.  in  Ladak.  Oa 
xi^<^.  !f  :hrSA-..ik:h  x:v,.-  >•«■  :.::i  >»vft.  The  fruit  is  eaten.  Iji 
r;:i  t::v  •  r..:::ht5  .;rc  ::::.. :-;  an  1  zi'.-A   -r  en  houscS  to  be  used  as  RieL 

II     i»\JV      11''       "Ymtl     'iJillv*. 

>\ari\^»::roi  iTiV.o  S-'t-^'r  r  F..'  ^.  /?.*'.  i?.  ^;>iV.ji;wji .7.  Lmn.,«nb^ 
n.  jnmlinrU\r>:K\^.  H  vk.  S:v.vi.  F"i.  li>'.  of  Euivpe  and  the  East,  which  difleB 
l.V  more  numerous  leaflet*  ^»ner»lly  4-0  fKkir,  copious,  slender,  large  and  rtm 
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fDckleB,  the  ovsry  and  calyx-fleg:ment8  glabrous,  calyx-segments  shorter  than 
fklii,  and  a  depressed  globose  fruit. 

5.  R.  BUierophylla,  Lindl.  Monogr.  Kos.  t.  6.— Sjn.  R  Hofftneisteri, 
JDotseh,  Reise  des  Prinzen  Waldemar  Bot.  t  7.  Yem.  Ouldb,  guldbi,  ban- 
ffMk    Local  names :  Jikjik,  Chenab ;  Akhidri,  RavL 

fiect,  often  unarmed,  pubescent,  often  with  glandular  hairs ;  prickles 
ftom  a  conical  basis,  long,  straight,  ^\  in.  long,  no  bristles.  Leaves  2-8 
ii»k>ng;  leaflets  3-5  pair,  elliptical,  the  terminal  1-3  in.  long,  the  others 
■Mlkr.  Petioles  tomentose.  Flowers  red,  lJ-2  in.  across,  solitary  or 
htenninal  corymbs.  Bracts  large,  foliaceous.  Pedicels  1  in.  long,  pu- 
Wiflciiit  with  ^andular  hairs  and  bristles.  Calyx-lobes  hoary  or  grey- 
iHWDtoee,  very  long,  longer  than  petals  ;  base  narrowly  triangular,  apex 
dflited,  lanceolate,  toothed.  Styles  pilose,  exserted^  distinct  Fruit  large, 
^oft,  turbinate,  1  in.  long. 

.  ffimalaya  from  Khagon  to  Sikkim.     In  the  N.W.  Him.  between  3500  and 
1|POO  ft    FL  May,  June.    Fruit  eaten.    Hardy  in  England. 

6.  PYBUS,  Linn. 

*  IVees  or  shrubs,  with  deciduous,  simple  or  pinnate  leaves.     Flowers 

VJnte  or  pink,  in  terminal  corymbs.     Calyx-tube  urcoolate,  lobes  reflexed 

4irdaeiduous.     Stamens  many  ;  filaments  sometimes  connate  at  the  base. 

CbpelB  2-5,  adnata  to  the  calyx-tube ;    styles  free  or  connate  below ; 

•voles  2  in  each  cell  (numerous  in  P.  Cydonia),     Fruit  fleshy, 2-5 -celled, 

Ods  with  a  cartilaginous  or  bony,  often  2-valved  endocarp,  1-2-seeded 

fmsept  iu  P.  Cydonia). 

liOTM  simple,  flowers  in  simple  corymbs. 
JvbX  pyriform,  not  umbilicate  at  the  base ;  styles  free. 
Leaves  rounded  or  ovate,  simple  ;  froit  smooth    .        .        .1.  P,  eommunii. 
Leaves  ovate-lanceolate,  often  lobed  ;  fruit  rough  2.  P.  variolota, 

Ihnt  umbilicate,  globose,  depressed  ;  styles  comiate. 
Extremities  white-tomentose  ;  pedunde  as  long  as  fhiit,  or 

shorter 3.  P.  Malus. 

Sxtremities  glabrous ;  pedancles  8-4  times  longer  than  fruit      4.  P.  hacciUa. 

imrm  simple,  entire  ;  flowers  solitary 5.  P.  CycUmia, 

imrm  simple,  lobed,  or  pinnatifid ;  flowers  in  compound  corymbs     6.  P.  Aria, 
imrm  pinnate ;  flowers  m  compound  corymbs  .  .      7.  P.  wrtma, 

OkI  Koch  and  Decaisne  write  Pints,  thus  restoring  the  classical  spelling  of 
lla  woid,  changed  for  Pyrus  in  the  sixteenth  century.  I  follow  Bentham,  £&is- 
■ir,  and  Hooker  in  retaming  the  spelling  of  LinnsBus  ;  because,  if  we  were  to 
HWBmmrr  altering  the  customary  snellmg  of  botanical  names,  the  changes 
ymnSi  be  endless  and  confusion  woula  be  unavoidable. 

1.  P.  commnnis,  Linn. ;  Hook.  Stud.  FL  125  ;  Boissier  Fl.  Orient  ii 
€Bl  The  Pear-tree. — ^Vem.  Tang,  hatang,  hatank,  ndk,  sunkeint,  char- 
faM,  Hy  Pb.  Him. ;  Ndakpdti,  ndk,  Pb.  plains. 

A  shrub  or  large  tree,  entirely  glabrous,  or  extremities,  young  leaves, 
t&d  inflorescence  more  or  less  pubescent  or  floccose ;  branchlets  often 
>9beBcent  in  young  trees.  Leaves  rotundate,  ovate,  or  oblong-ovate, 
WQto  or  short  acuminate,  entire  or  obtusely  serrate ;  petiole  slender,  as 
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long  as  leaf  or  nearly  so.  Flowers  white,  in  short  coiymbs  at  the  end  of  - 
short,  often  leaf-bearing  branchlets.  Calyx-tube  campanulate  or  tnrbba^ 
not  much  contracted  at  the  mouth ;  limb  spreading,  divided  down  to  diB 
tube  or  nearly  so  into  5  lanceolate  or  triangular  acute  lobes.  Petah 
clawed,  rounded,  obtuse,  flat,  twice  as  long  as  calyx,  patent.  Styles  5,fiei 
Fruit  more  or  less  turbinate,  not  umbilicate  at  base,  crowned  with  fbi 
persistent  calyx. 

Indigenous  in  Transylvania,  South  Russia,  mountains  of  Asia  Ifinor,  tk 
Caucasus,  and  North  Persia.  Believed  to  be  indigenous  in  France,  and  odtf 
parts  of  Central  Europe.  Naturalised  and  often  seeminsl^  wild  in  Ed^ibL 
Believed  to  be  wild  in  Kashmir.  Cultivated  on  account  of  its  fruit  thioaghoit 
Europe,  Western  Asia,  and  in  the  North-West  Himalaya,  between  9000  al 
8500  ft.,  ascending  in  Ladak  to  10,000  ft  Fl  March,  April ;  fr.  July-Scft 
Some  good  kinds  are  grown  in  Kashmir  and  Afghanistan,  but  eenenlly  Al 
Himalayan  pears  are  inoifferent.  Occasionally  the  tree  is  cultiyatea  in  the  B» 
jab  plains,  and  in  other  -paxta  of  India ;  the  fruit  is  hard,  but  good  for  baking  nl 
stewm^.  At  Calcutta  it  blossoms,  but  never  sets  fruit  The  wood  is  only  wi 
for  ordmary  purposes,  and  is  not  valued.  In  Eurone  the  wood  is  prind  oi 
account  of  its  close  and  compact  grain  ;  it  is  used  for  engraving,  tuniiiig^  ol 
mathematical  instruments.  Decaisne,  in  Jardin  Fruitier  du  Museum  (Li 
Poirier),  1871-72,  i.  122,  considers  the  Pears,  comprising  P.  cotmmtmi^farioiMb 
syriacay  &c.,  as  different  races  only  of  one  species. 

2.  P.  variolosa,  WalL  —  Syn.  P.  Paskta^  Don.;  Decaisne  Jaifii 
Fruitier  du  Museum,  Le  Poirier,  t.  7.  Yem.  Tang^  hatangi,  tdngi,  M^ 
davy  kenty  ban  keini,  katdriy  kUku,  gad  Jayi,  ku,  shegtd,  Pb. ;  ifi4 
mehaly  mol,  N.W.P. ;  Passiy  NepaL 

A  moderate-sized  tree;  extremities,  underside  of  youngest  leayes,  infloF 
esconce,  and  calyx  clothed  with  dense  white  or  yellow,  floccose  tomentoB. 
Branchlets  often  spinescent.  Leaves  ovate  or  ovate-lanceolate  from  i 
rounded  or  slightly  cordate  base,  often  lobed  or  pinnatifid,  long-acumimfa^ 
cronate,  on  slender  petioles  half  the  length  of  leaf  or  longer.  Flowin 
white,  slightly  tinged  with  pink,  on  lateral  cymose  corymbs,  at  the  end  of 
short,  often  leaf-bearing  branchlets.  Calyx-tube  urceolate,  moutii  oqb* 
tracted,  limb  spreading,  white-hairy  inside  and  outside,  divided  half-wff 
down  into  5  obtuse  or  acute  ovate  lobes.  Petals  obovate,  rounded,  viti 
dark  radiating  veins.  Fruit  nearly  globose  when  ripe,  j-l  j-  in.  diaia, 
crowned  with  the  base  of  calyx,  blackish,  rough,  and  scurfy,  iritk 
numerous  elevated  round  white  spots.  The  ripe  fruit  by  banging  geli 
yellowish  russet-brown. 

Common  in  many  parts  of  the  Himalaya  from  the  Indus  to  Bhutan,  at  elsfi' 
tions  bet^'cen  2500  and  8000  ft.  Occasionallv  cultivated.  Also  in  the  Eafl> 
hills.  Leaves  and  flowers  March,  April ;  fruit  ripeos  Sept.-Dec. ;  fl.  oo» 
sionally  in  autumn.  Hardy  in  England.  20-35  ft  high,  tnmk  shcn^  nn|f  ^ 
exceedmg  5  ft.  girth,  crown  oval,  not  very  close.  Bark  c&o'k-coloured,  withsooM  ^^ 
whitish  snots,  and  shallow  longitudinal  furrows.  Wood  brown^icompact,  fiaS'  J 
grained,  hard  and  durable,  not  easily  attacked  by  insects.  Walkmp-stich 
combs,  tobacco-tubes,  and  various  implements  made  of  it  The  fruit  is  neW 
eaten,  until  like  a  Medlar  it  is  half  rotten,  and  even  then  is  harsh^ot  0W«t 
A  form  with  glabrous  pedicels  and  rotundate  c^x-lobes  fr<mi  ICamaoD  * 
described  by  Decaisne  (L  c.  under  P,  Pashia)  as  P.  Kumaoni;  and  another,  with 
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jjitreacent,  not  verracose  fruity  from  the  Paiijab,  ia  figured  on  tab.  8  of  the 
■me  work  as  P.  JaeguemontiancL 

S.  P.  Mains,  Linn.;  Hook.  Stud.  Fl.  125. — Syn.  Malu8  communis^  Deef.; 
Mader  FL  Orient.  iL  656.  The  Apple-tree,  Vem.  Shewa^  Afg. ;  Shu, 
h^  ehOf  (amru}ainf  seo,  ehunt,  khajlVy  buiir,  paiu,  Pb.,  Himalaya; 
liUhu,  Laoak ;  8eo,  seb,  North  Lidia. 

A  moderate^ized  tree,  laiely  exceeding  30  fL  ;  extremities,  underside 
f  kayes,  and  inflorescence  clothed  with  white  silky  tomentom,  rarely 
Usoas.  Leayes  oyate,  acuminate,  obtusely  serrate ;  petiole  about  half  the 
Dgth  of  leaf  or  shorter.  Flowers  white,  tinged  with  red,  in  umbelliform 
o^fmbs,  at  the  end  of  short  lateral  leaf-bearing  branchlets.  Stamens 
boot  20.  Styles  5,  connate.  Fruit  umbilicate  at  base,  globose,  more  or 
(■depressed,  crowned  with  the  remains  of  the  calyx. 

Indigenous  in  Greece,  Macedonia,  Asia  Minor,  the  Caucasus,  and  Persia. 
loBiiKm  in  woods  and  hedges,  and  believed  to  be  wild  in  England,  Ireland,  and 
10  greater  part  of  Central  and  South  Europe.  Apparently  wild  in  the  North- 
fat  Himalaya,  between  5000  and  9000  ft.  Coltiyated  on  account  of  its  fruit 
hnoffhout  Europe,  temperate  Asia  and  North  America,  and  the  Himalaya, 
wnning  to  9000,  in  Ladak  to  11,400  ft.  The  apple-tree  \b  grown  in  gardens 
1  Sindh,  the  plains  of  the  Panjab,  the  Dekkan,  llrhut,  and  Chota  Nagpur,  and 
many  places  produces  good  frait.  In  Lower  Bengal  it  blossoms,  but  aoes  not 
itfrut.    FL  March-May  ;  fr.  July-Sept    The  wcMDd  is  used  for  ordinary  pur- 


Hie  cultiyation  of  the  apple  and  pear  in  Greece  and  Italy  is  very  old,  and 
boe  seems  no  doubt  that  both  trees  are  indigenous  in  South  and  Central 
Sorope. 

L  P.  teceata,  Linn. ;  Koch  Dendrologie,  i.  210.  The  Siberian  Crab,— 
"em.  Baror,  ZttZ,  Ihtjo,  Ewar,  Pb.  Him.;  Ban  mehaly  gtcdlam,  N.W.P., 
Bm. 

A  small,  nearly  glabrous  tree,  with  short  trunk  and  a  rounded  crown  of 
uk-green  foliaga  Leayes  elliptic,  acuminate,  sharply  serrate ;  petiole 
i^geor  than  heSf  the  leaf.  Flowers  white,  in  umbelliform  corymbs,  on 
og;  slender  peduncles,  at  the  end  of  short  leaf-bearing  branchlets.  Calyx- 
ibe  glabrous  or  slightly  pubescent  outside,  urceolate,  limb  spreading, 
idi  lanceolate  deciduous  lobes,  as  long  as  calyx-tube  or  longer,  white 
ittcmy  inside.  Petals  with  dark  yeins.  Styles  3-5,  nearly  free,  woolly 
i  the  base.  Fruit  red  or  scarlet,  small,  globose,  umbilicate ;  peduncles 
4  times  the  length  of  the  fruit. 

Himalaya,  not  uncommon,  from  near  the  Indus  to  Kamaon,  generally  between 
000  and  10,000  ft.,  in  Piti  to  11,000  ft.  Cultivated  occasionally  on  the 
lieoab.  Outside  India  in  Japan  and  Siberia.  FL  spring  ;  fr.  Aug.-Noy. 
iaidy  in  England.  Bark  greyish  brown,  thick,  tougn,  traversed  by  deep 
aidDB,  not  unlike  the  bark  of  some  coniferous  trees.  The  fruit  is  small  ana 
nor,  but  palatable,  with  a  true  apple  flavour,  and  is  much  prized  by  the  hill 
pople.    Wood  brownish  white,  even,  compact,  fairly  hard. 

5.  P.  Oydonia,  Linn. — Syn.  Oydonta  tmlgaris,  Pers.  Boissier  FL 
Oneiit.  iL  656.  Quinee.  Vem.  Bihi,  North  India ;  Bamtsunt,  bumsutu, 
Ktthioir. 
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v^.     IfX--^  .  -Lit.  .  >:c2<r  l:  tiii  :uA^  i3i±x^  GO.  short  petidea.    { 
^CAx:iz:r.  .'cc::^^.  ^^uJtLiLizh'Te^nnkt.     JTirv^s  lizs<e,  white,  2  iiL  aa 
eiiztJit=&.  jLkirar^.  :r  k  ipv  ^i3>c^iEr  &:  the  end  of  short  leaf 

inxfd.  l':c:;«r  ~*  ?^  ri-.~-rL':«L     Tttti  lyralica.  elodied  with  grey 

r\t«  -^>r -?>■**  3$  7zj=:xiaA£.  =L  >  -^j^  a^-wf.-r  Kr'Ti'l:7<ttTi,  PeEsia,  Six 
?'L2,u.>  ^'  «^-g^  uii  tikf  y.ru.~^=sc  nzDul&TL.  Aiiotrcding  to  5500  It 
^sifTx"  JL?;;!  «ii  T-ir  i:**.  "S^Jji  ;r  iz^axzlr  wild  in  Greece,  Thr 
,\  srisu^f.  inncaiw  ci  >  :trzL  ?=es;i  rtrcaas .  A^oczdingto  C.  Koch,  1 
..  i?  .  litf  f^raul  i.mr  iczha  ^nzii!*  »  ate  kacvs.  Ijke  other  po 
^rtv-s  Li'L  sor-iSfw  r  ^CM?  a  rra^irly  fr;ni  iielf-icvTi  aeed.  and  haa  Uu 
b^Cu^  iiate^:  II  sua.  r  L  cili=kik     Ix  I2i(  F'lz^^:  u:ie  fnil  ripens  in  Ji 


t.  F.  JLak  Zi-i  ,  Hxk.    SwiL   TL   lf«QL — Sjn.  P.  Kumc 

F»  \V.»:2.i  —  s:.x     Vjci   >i»  palAJL  Aic. ;  2>jJ'J.  dkVo,  dbiZm 
~x:t*/ ^  ^tc.*"*!*    >3f   v^i'-c^  t'"!*/?!.:^  TitTtiC  wo^^AsiiL  wiarpoiy  Fbt, 

A  TL'.-oi-ni-rf-sjAi  3*rif.  Zx^^-aiiKs.  izd:KsocSce.  nndeiside  of 
i=yi  .-alTiL  :i:.ciii^  v=ii  wo:**  -»■:*:;>  iioai^z:.  Leares  3-5  ii 
.r&:<f  .c  .'•>«.- T:i;:<*.  .'*jil:««!Lt  ktsl^c^.  azii  jfaenllT  k-bed,  with  6-12 
vf.-i — «jr.:  ijL;.inI  r-^rr'tSw  ia:i  "^"^—^j^-;:  iz.  an  *f;::e  lobe.  Pet 
iz.  I«:au:  yj;-*^:*  ▼lii:^  :o:c:«23w  f  iz.  iia:^,  in  tenninal  coi 
:^.C7n'':«;.  Fn::  >:\L  f-1  i=-  j-*c^  *az^cLaseL  cr  ^j-bcees.  downed  i 
r*fr^ss5^~;  rA2j\-C:>e5w  i<?^xll;*-L  >sZIs  I-sict£df*L  e--vi^>?arp  brittkL 

Cv-Ci;a^;aL  ir  =.iiT  tilt:*  :c  Uk  Hla&kicrai.  r»rrwtic;:  »>.•  and  10,0U0 


fijl!":"*".  j.'C:r.ra.vj:jLl  Trritii*.  T^  7?se  ^«  T'aary  ksown  br  the  whit 
56ie  :^  I-i*vi«,  :*«  ^icaiaii:  wi:*:*  rt>.-«>i:Q;!w  *z?i  xfce  siowv  red  frwIL 
h^\'<\:v:^ir^  cxciT*ii:i  Frt;  Wstec  wiis.  hLi  r:<snL  In  Eurtypt^F, 
4^  ei^i^iizi^'r  TiTii':;-  KKvaesw  rir^iz;^  tt:^  :z=fiivii<d.  loKni.  and  pi 

Tbe  .vdrjjc   Mr^llir    ?.     Mi*t-:£:-4^  /k-r^jiii^a.  Linn,   with  ro; 
^rtr:lli:j^  .•i'l-.-cp-liros-vliii  I-.j.t^5^  '^ir-^  sclitArr  white  S-^weiSw  ano 
frnh,  wi:i:  i  hrcr  <a5xnirrk  ^  .-^ij*  lHwo«»i.  i*  wii  in  W«5em  Asia, 


»=>i  TLnci*.  :^ft:;ir:Ll:^fii  iz  ifee  ress  v£  E=z»:5^.  *:«  Las  n>:<  yet  been  i 
tie  HiTiiliT^ 


7-  P.  QzsiBaL.  Will — V«TL  5£^>x  awij. 

A  shrub  or  snill  tew.  Rsis.  irf  .^cvsctr-x,  j^UvIes  and  onde 
leaflets  aki:^  Derres  iiisp:!  wiA  l:r^.  pe-rriZr  kisit  haiKL  Lea 
in.  long.  iaipaapin=A;e ;  leaflets  ;<-li  piir.  op'pc^tel  sessile,  oWo 
middle  one*  longer  than  the  npf^r  and  lower,  1-14  in.  long,  em 
senate.      Flowers  greenish    white,   '^npIeasant-sn^rHinc.   in  cwi 
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teimina],  and  firom  the  axils  of  the  uppennoet  leayes,  with  long 
isty-piloae  bracta  Calyx  cup-shaped,  glabrous,  cleft  half-way 
»y  triangular  segments.  Petals  rusty-villous  when  young.  Ovary 
fyles  2-5,  thick.  Fruit  oToid,  globose  or  turbinate,  ^  in.  diam. 
snrwned  with  the  persistent  calyx-lobes,  bluish  when  ripe.  (A 
irith  white  firuit  recorded  firom  Kamaon  and  LahouL) 

ftya  not  uncommon,  between  6000  and  11,000,  at  times  12,000  ft,  from 
ftikVim,    FL  June,  July.    Attains  20  ft,  in  habit  most  like  the  moun- 


ClflBrtn.,  the  Mountain-ash  of  Europe  and  North  Asia,  with  6-8 
eaJBets,  and  scarlet  fruit ;  and  P.  Sorbus,  Oeertn.,  the  Service-tree,  of 
UTO^  and  Western  Asia,  with  glabrous,  glutinous  buds,  and  larger 
finut, — are  nearly  related  to  this  species.  P,  foliolosa,  Wall.  PI.  As. 
B9,  aliBO  belong  to  the  same  subgenus  Sorbus ;  it  is  a  shrub  with 
I  almost  twinmg  branches,  branchlets  and  petioles  woolly,  leaflets 
ily  serrated  at  the  apex,  and  small  red  fruit  Nepal,  Bikkim,  Bhutan, 
0  ft  elevation.    FL  May. 

6.  CBATJBQTJS,  Linn. 

m  or  small  trees,  often  spiny,  with  simple,  lobed  or  pinnatifid 
id  deciduous  stipules.  Flowers  white  or  red,  in  terminal  corym- 
les,  with  caducous  bracts.  Calyx-tube  urceolate  or  campanulate, 
dntracted ;  lobes  5.  Petals  5,  inserted  at  the  mouth  of  the  calyx, 
many.  Carpels  1-5,  adnate  below  to  the  calyx-tube  ;  styles  1-5, 
roncate,  ovules  2  in  each  celL  Fruit  ovoid  or  globose,  with  a 
»-celled  stone,  or  with  5  bony  1-  rarely  2-6eeded  stones. 

Bt  deeply  pinnatifid  .     1.  (7.  Oxyaeaniha, 

m  oblong,  crenate  .  .  .  .    2.  C.  PyracatUha, 

Oxyaeaniha,*  Linn.;  Hook.  Stud.  FL  127.  Hawthorn^  ichite- 
Vem.  Ring,  ringo,  ramnia,  pingyat,  phinddk^  patdkhan,  Pb. ; 
flif  8ur  nnjli,  Jhelam. 

all  tree,  branchlets  spinescent,  leaves  pinnatifid,  segments  2-3 
bng,  lobed  or  dentate,  petiole  half  the  length  of  leaf  or  lees. 
Luge,  leafy,  falcate  or  semicordate.  Cymes  corymbose,  many- 
.  Flowers  white,  carpels  1-2.  PediceU,  calyx-tube,  and  segments, 
18  the  young  fruit,  with  long  thin,  soft  white  hairs.  Fruit  ovoid 
obese,  glabrous,  red,  rarely  yellow  when  ripe,  with  a  hard  bony 
i  nut. 

West  Himalaya  from  Indus  to  Bavi,  between  5500  and  9300  ft  ;  also 
Distan,  Western  Asia,  Siberia,  and  Europe.  Cultivated  in  Afghanistan 
tomb,  Kabul ;  Mahomed's  tomb,  Qhazni),  and  near  villages  in  the 
est  Himalaya.  FL  June,  July ;  fr.  Sept-Oct  Attains  25-30  ft,  with 
d  moderate-sized  head.  Trunk  short,  erect,  3-4  ft.  girth,  dark  ash- 
,  rough,  wood  close-grained.  Cultivated  on  account  of  its  flowers  and 
e  frmt,  which  ia  much  better  than  that  of  the  European  hawthorn, 
ny  botanists  the  European  hawthorn  is  commonly  oivided  into  2  species 
BuN^Ler  1.  d)    1 .  (7.  monogynci,  Jacq.,  with  1  carpel  and  style,  1  nu^  lan- 

te  Oxyaeaniha  and  Pyracaniha,  because  Linneus  (sp.  plant  688,  685)  treated 
ds  as  substantiTes. 


20S  XECL  ICSJICI.C  [Crata^ 

oHjLise  calTT-9HzaBdCiw  pecxncles  ami  calrx-tzibe  pabenent,  and  deenlj  lobed  or 
p^nziii&i  "Lear-e* :  izii  i  (.'.  OryrurtBuiaSjMss^.,  with  5M  cupels  and  rtylei,  M 
n.:iis.  ■alrx-ie.inieiia  ariiuuznlir.  cedTnrl*^  xai  ealyx-tabe  gubitNiSa  letveidei* 
tAT*  ^:a  3  «iLiZ.':v  kces  \i  tii**  V:p.  j»:v«ri3^  a  fortnxsht  eailier.  ^e  Indka 
?pet3a«E3  acrr:A!&  !Hi:p»  ic  f.\  7i*;fiii>;3n«i.  aai  aw  xv&ncd  to  it  liy  BtMsL 
€.  6*4.  Li  "fcLraai  aieK  ir«  f=jerm«i.-iiaft  fiam»  hemen  the  8  sQb-epeeNii 
th-:  ::3  zi  a.:i2?«y-*r:dii3  li-*  ?eieii  of  C7.  Bfcwifiwiia  »  not  known  to  prodaee 
pL&a:e  cf  loe  ocher  5:csi  Sjne  Ezui.  &:c.  iiL  2^  . 

2.  C.  PyneaBtkJL  Pecsorz. — Sji:.  C.  ovAiJa/a,  Boxb.  il  Ind.  a 
5(rj  :  £i>c  Eec.  3*J  i.  5±  C.^on«M^'^  Fyr'icoMtha  and  C  crtnalaia^  Kock 
L  c.  175. — ^Vern.  (7!*:»i/Tk  yi'snm.  X.WJ*. 

A  lar^  sLnb.  or  stzaIL  riTioii-fcniiciieA  stiff-branched  tiee,  with  spimi' 
cent  brjiiohI*7is.  zLiC?::is«  ibs  Yoriiiirest  Izanchleta  sometimeB  pnbeeeeil 
Leav<^  gLibr:-cs.  shining  conaceoos^  linear-oblongs  1-2  in.  long,  nanoiM 
into  a  short  aargimte  petiole,  cr^oafie,  generaUj  approzunafte  on  abort 
lateral  branohle  isw  Supcles  dezidcoTLS.  Floweis  white,  nmneioiiBy  smilkr 
than  th*>3e  of  C  Ory'jcaHih'.t,  in  short  oompoond  cymea  Caipdi  L 
Fruit  ncorlv  glob:«e«  less  than  |^  in.  diani^  orange  or  Termilion. 

HixzLiLiva  5i'<'«>-7<'^»  ft.,  frcm  Sntlej  to  BhntuL    In  Eamaon  as  low  dovifl  , 
25CB »  ft  Cauca^of^  Wcssem  Asia,  and  Socuh  Europe.    Eveicreen ;  fl.  April-llM; ; 
fruit  np«:n5  Jolv,  An^.   Hardy  in  England.   The  western  lonn,  C.  /^yniLMitfc 
has  scarlet  fruit,  bat  there  5<em5  to  be  no  other  ditferenoe  raffidently  unportal 
to  tnAiTitAiTi  the  two  as  separate  spedea. 

Pk»Ainia  Jubia,  LindL  Trans,  linn.  Soc  xiii.  t.  10, is  an  eTermen  shnbcr 
tree,  with  coriacecus^  cr^nate,  prominently  penniveined  leaTes,  and  white  Hovn 
in  terminal  panicles.  The  mut  is  an  OToid  berry,  crowned  with  the  penulai 
calyx,  1-5-ceIled.  endccarp  and  diseeniments  thinl  East  Bengal  and  BaiBia,ki 
not  been  found  in  the  N.W.  Himalaya.  What  Madden  mentions  nnder  tUi , 
name  is  Strantatia  glamceKTHty  LindL 

7.  COTOinSASTER,  Medicos. 

Shnibs  or  small  trees,  with  alternate,  coriaceous,  generally  entire,  ota 
downy  leaves  and  deciduous  stipules.  Flowers  small,  white  or  pink,  mI- 
tary  or  in  few-  or  many-flowered  axillary  or  terminal  corymbose  cyiiA 
Calyx-segments  5,  short,  persistent.  Petals  5.  Stamens  many,  insvlil 
at  the  mouth  of  calyx.  CarpeLs  2-5,  adnate  wholly,  or  by  their  biflta 
only  to  the  calyx-tube ;  styles  2-5,  free ;  stigma  truncate ;  OTules  S  ii 
each  cell,  erect     Fruit  small,  with  2-5  bony  l-seeded  stones. 

Leaves  deciduous,  soft-pubescent 
LeaTes  oblong  or  orate  ;  flowers  numeroqs  in  spreading  com- 
pound pMunculate  cymes 1.  C  badOanL 

Leaves  ovate-lanceolate ;  flowers  5-10,  in  short  compact  cymes    2.  C. 
Leaves  more  or  less  persistent  obovate  or  rotundate,  with  white 
woolly  tomentnm  beneaUi;  flowers  in  short  few-flowered 
cymes         •■•••••••.S*  C7. 

l/caves  evergreen,  flowers  solitary 4.  (7.  wiuiyHyft 

1.  0.  badllaris,  WalL— Syn.  C.  obtwa,  Wall,  and  C.  affinU,  UoA 
Yem.  in,  riu^  Uriy  lun,  rav,  rduns  res,  rish,  Pb.  Him. ;  Euinsh^  JtKXDtV 
Bawur. 
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A  large  decidaons  shrub  or  small  tree,  with  ovate  or  obovate-oblong 
ifBfl^  1-3  in.  long,  entire,  sofb^pabescent  or  tomentose  beneath  ;  stipules 
ihilate,  early  caducous.  Flowers  white,  ^  in.  across,  in  pedunculate. 
Riding,  compound,  many-flowered  cymes,  at  the  end  of  short  leaf-bear- 
g  bcanchlets.  Fruit  numerous,  sub-globose,  dark  brown,  on  slender 
dieels,  in  large  spreading  bunches. 

Waaiifltan,  4000-8300  ft. ;  Salt  range,  1&00-2500  ft. ;  N.W.  Himalaya,  from 
^  to  the  Sarda.  at  5000-10,000  ft.  Sikkim,  Bhutan.  FL  May,  Jooe.  Wood 
1^  strong,  elastic ;  used  for  walking-stickB  in  the  N.W.  Himalaya.  Hardy 
id. 

Wall. ;  Bot  Reg.  1. 1229,  with  oblong-lanceolate  leaves  and  bright 
del  6ait  Nepal,  Sikkim.  Is  nearly  allied  to  this  sp.,  and  perhaps  not 
adieally  distinct 

1  0.  acmninata,  lindL  Trans.  Linn.  Soc.  xiii.  t.  9,  p.  101. — Vem. 
%  rauna,  ruiruh, 

A  deciduous  shrub,  with  fctsciculate,  ovate-lanceolate,  subcoriaceous 
nrei^  entire,  1-2  in.  long ;  extremities  and  young  leaves  with  soft  silky 
118.  Stipules  subulate,  ciliate.  Flowers  white,  \  in.  across,  in  compact 
DMS  with  2-10  flowers,  at  the  end  of  short  leaf-bearing  branchlets. 
Ifx  turbinate,  glabrous  or  with  long  white  soft  hairs  ;  segments  short, 
nded  or  acute,  often  fringed  with  soft  white  hairs.  Fruit  subcylin- 
eal  or  turbinate,  thicker  at  top,  \  in.  long  (red  when  ripe,  cult,  at  Kew). 

fimalaya,  Bias  to  Sikkim,  4500-10,000  ft.  FL  May-July.  Wood  white ; 
Ung-fltickB  are  made  of  it  on  the  Deoban  range,  in  Jaonsar  Bawur,  and  ez- 
fted  to  the  plains.    Hardy  in  England. 

L  0.  nnmmnlaxia,  Fisch.  et  Meyer ;  Boissier  FL  Orient  iL  666. 

1  shrub  or  small  tree,  nearly  evergreen,  with  obovate,  rotundate,  or 
•d-eUiptic  leaves,  ^-1  in.  long,  obtuse,  retuse,  or  mucronate,  densely 
ihed  beneath  with  white  woolly  tomentum.  Flowers  white  or  pink, 
n.  across,  in  short,  nearly  sessile,  few-flowered  cymes  at  the  end  of 
li  leaf-bearing  branchlets.  Calyx  and  pedicels  densely  white  tomen- 
31    Fruit  black. 

djg^ianistan,  Beluchistan,  N.W.  Himalaya  from  the  Indus  to  Bhutan,  6000- 
wb  ft  Also  on  the  Caucasus,  in  the  Crimea,  Armenia,  and  Syria.  FL  April, 
r.    Hardy  in  England. 

L  sp.  of  Cotoneatter.  with  glabrous  calyx,  larger  flowers  in  pedunculate 
9M,  pubescent  pedicels,  is  found  in  Hazara,  Kaumiir,  and  the  arid  tracts  of 
inner  Himalaya  (Piti,  Lahoul),  and  is  probably  the  same  as  the  common 
topean  species,  C,  vulgaris,  LindL,  Hook.  Stud,  fl  127,  which  is  also  known 
n Siberia  and  Tibet.    The  fruit  of  the  European  shrub  is  red,  rarely  black. 

i  0.  mierophylla.  Wall.;  Bot  Reg.  t  1114.  — Vem.  Khdriz,  luni, 
ttihniir ;  Oarri,  Kamaon. 

An  erect  or  prostrate  evergreen  shrub,  with  small,  coriaceous,  glossy 
idL-green,  obovate  or  cuneate-oblong  leaves,  solitary,  laige,  snow-white 
i^VttB,  neatly  ^  in.  across,  and  scarlet  fruit. 

Ooaomon  in  the  Himalaya  from  Kashmir  to  Bhutan,  5000-11,000  ft.  Fl.  May, 
^Q^  Used  in  Kashmir  for  making  baskets.   The  ripe  fruit  is  sweet  (J.  L.  S.) 

0 


J»- 


TTnr-  fc-Rarr^  [Gotoneoifar. 

3  ssiiZ  s^rv-r  sni:   3*  iicij  zi.  fjitrggnf.  a&d  ii  ciiltmted  in  a  gni 

'j=C7  .if  5  !=nj?.  3>  nii±  :£  TXJiiL  mi?  lefk  aMCT^hwi  and  figured  asdimd 
•zi=^    S  'i^tik-^ *jz^  r»i»rh9u  Skniv^  ^cfarhsL Bouniciuii, t. 50, 51). 


'.".  \'i^''  #*£.***.-..  "STip^  li^  XfS^  -^ta.  ^^:  vsed  peduncles,  «nd  onto 
Irtzi— sw  irjz.  •  ir-iii.g,  cii  iiiir  >-;rz3»  cki  Pr'Ty-yi>.  vt  dooelj  allied  to  CL 
«^ — •;«'  rVi  Ct  til-  >  — T-za  izii  ••LJZjrTf  :i3*  is  a  t«t  lizid  lanions  shiuboi 
f"al    rrrr  .  -iirr  7  :•>!  ^  :cdi3e  i2ii  -'jhfor,  ai  dzbi  are  made  of  it  (Bedi  fi 


A  ir?t«.  -rtil  i2:e=ii:».  sizijiik.  agrr'kv-^  ei:?iiccoGS  eragreen  learn nl 
«  i=.  li^iH  :<!:!rrzL:i:iK  rjrtss.     C'^iTT-Tcbe  camptBiilate,  baaeienai* 
V  "iZiz   rrijT.  -0—.  ;•  c^.c^  €!?eiA.  pcsuse&x  aegmenta.    Fstodi  1^  \ 
T.  Til:ts*r  i:  tiLsH.     S'sc^'^-;*  -0  :  £lin<£.ts  sabulate,  inaeited  in  fli 

7  TlLiee.  ZiJLd  free,  ^-oelldd,  2  oTiilea  in  each  fA\ 


iz.Ll- '.•- j:  1  r-i-tZ^i.  f-Til-r^  acisil-*  ;  icr^Gng  loculicidally,  the  CB» 
tiSoei'Lf  TilTctr  j^iiiniLLz  fr:n  fiacl.  ccLct  azri  6om  the  axifl^  the  diN|i- 
zixZM  Tt^^y-  -•  r  .L::Lk:^f=c  v  il^e  iizis  £&:«  of  the  yalTea. 


1.  &  g'AifiPiWM  LEiil  RjL  Re? .  t.  19i56.— Sjn.  OndagnM  ^Im^ 

A  £=:jZ  *T=irz?'r»si  !?*»•  wiia  llr^^c•:Ifcse  learea  4-6  in.  lon^  j^ahnM 
a^oT?,  lul^  hrCieaih.  ani  r-z^tfuixn  a^.'uz  the  middk  nerva    Iknm 

F^Ajvi,  vsi:^  r&z^&k  Gtr^vaL  Ki^fcTi  (vooda  and  nrinea^  aaaociatBdvtt 
Q^t^r:,4,  A  %  i-*:  -mtiz^  Hr^x,  Asi  ^^rmf'.-OLV*  N«paL  cenendly  between  >• 
az:i  •;'.*:c  fL.  jjct^r-is  ^:  ^'i*.  fl  K&sa  liUf.  FL  Apn^  June.  Fr.  Sept,(H 
VcTT  :«-  ier  in  Ez^jlztL  dj  fl  !iL:^  tttzz^  ftbc^t,  crown  doae^  rounded,  W 
W.>;ti  iiill  peliisL-crcTs.  cne^zTuned.  haid. 

OSTES  V^VTTT   saufbagec 


Trees,  shrill,  cr  herbs :  f  owezs  legnlar,  geneiallj  iHsexnaL  Oij^ 
free,  or  &i=^t«  ;o  ctxtt.  5-I?l^d.  rarelv  4-lf-lolwd.  Tnlrate  or  im' 
in  ba<L  Pr;als  5,  raz^rlr  4  or  none*  ix&bncale  or  valTate  in  bud.  8i 
as  many  tis  p«tals.  or  do-ible  iheir  number,  free  ;  anthera  doxnfixed,  cafr 
nective  &«q:ientlT  gland-di^  a:  the  back.  Disc  tnmid,  >iiniil>y  or  ghfr 
dnlar.  Carpels  2  or  more,  usually  connate  into  a  2-  nrely  l-eelled  omji 
styles  as  many  as  cells,  free  or  united :  stigmas  capitellate ;  OTulea  mflfi 
placentae  attached  to  the  inner  angle ;  parietal  in  the  1-ceUed  oraM 
Fruit  a  1 -Swelled  beny  or  capsule,  or  of  2  or  more  many-aeeded  foflicl» 
Seeds  small ;  embryo  minute,  in  a  copious,  fleahv  or  homy  albomA'*' 
Gen.  PL  i  629 ;  Royle  IlL  215  (PkOadKlphea),  225  {Gro$mdan€m,a» 
frag^) ;  Wight  DL  iL  50. 

LeaTes  opposite. 
Stamens  8-10;  flowexi  in  terminal  coiymbs;  onter  flowen 

Urge,  sterile L  'BxBUXBi^ 

Stamens  10;  eaprale  globoee^  separatiDg  into  3-5  distinct 

cood S.  DimiA. 

StameDsniuneroos;  capsule  tminnate,  dehiscing  locnliddany      S.  '^asusaa^^ 
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LMfet  altemate. 
Howen  mmMoroiis,  in  long  noemes;  froit  a  2-celled  capsule, 

free 4.  Itba. 

flowen  azfllsiy,  or  in  Hhort  racemes ;  fruit  a  iSeny,  inferior, 

cnnmed  by  the  remains  of  calyx 5.  Ribes. 

1.  HYDBANQEA,  Linn. 

Elect  or  dimbing  Bhrabs  or  trees.  Leaves  opposite,  petiolate,  exstipu- 
]at&  Flowers  in  terminal  cor3rmbs  with  deciduous  bracts,  the  outer 
iowers  often  sterile  and  larger  than  the  fertile  inner  flowers.  Calyx^tube 
adnate  to  the  ovary,  turbinate  or  hemispherical ;  limb  truncate  or  4-5- 
dentate.  Petals  4-5,  valvate.  Sterile  flowers  apetalous,  but  calyx-limb 
with  4-5  laige  petaloid  veined  segments.  Stamens  8-10,  inserted  at  the 
Imsb  of  an  epigynous  disc,  filaments  filiform,  anthers  short  Ovary  in- 
fnor,  more  or  less  incompletely  2-4-celled ;  styles  2-4,  free  or  connate  at 
die  base;  ovules  very  niimerous.  Fruit  a  membranous  .capsule,  crowned 
lij  the  calyx-limb,  and  the  persistent  styles,  2-4-celled,  dehiscent  at  the  top 
Iwtween  the  styles,  many-seeded.  Seeds  minute,  with  a  membranous 
terta;  embryo  in  fleshy  albumen. 

1.  E.  aWwrfma,  WalL  Tent.  FL  Nep.  t.  50. 

A  large  climbing  shrub,  glabrous,  with  loose,  grey  or  brown,  membran- 
001^  shining  bark,  peeling  off  in  long  rolls  like  that  of  the  birch.  Leaves 
OTtfe,  acuminate,  dentate,  4-6  in.  long;  petiole  1-2  in.;  main  lateral 
isves  6-8  on  either  side  of  midrib.  Flowers  whitish,  calyx-segments  of 
Ule  flowers  ^  in.  long,  obovate. 

HimalayaL  5000-10^000  ft.  in  shady  forests  from  Sutlej  (Nagkanda,  Serahn)  to 
Antan.  FL  June,  July.  Very  tender  in  England.  B&rk  used  as  a  substil^te 
bpiper  (T.  Thomson,  Him.  Joum.  47). 

Two  other  spedes  are  found  in  Eamaon :  H.  cupera,  Don.,  with  oblonc-lanceo- 
he  leaves,  sharp  serrate,  grey  tomentoee  beneath,  etyles  free  frx)m  the  base ; 
Ud  ff,  waiUoy  WalL,  pub^cent,  with  broader  leaves,  and  styles  connate  at  the 


r.  Barienaia,  DC.,  the  common  Hydrangea,  or  Chinese  Gnelder  Rosey  from 
ttina  and  Japan,  is  cultivated  as  an  ornamental  shrub  in  Europe  and  India  on 
•eeoont  of  the  splendid  heads  of  sterile  flowers,  w.hich  are  green  at  first,  then 
^m^tcAaand,  or  blue. 

2.  DBTJTZLA,  Thunb. 

ShrabSy  pubescent  or  scabrous,  hairs  generally  stellate.  Leaves  and 
^— »tVf  opposite.  Leaves  senate,  exstipulate.  Flowers  white,  corym- 
bon  or  aadUazy.  Calyx-tube  campanulate,  adnate  to  the  ovary ;  limb  5- 
tooQied.  Petals  5,  induplicate-valvate  or  imbricate  in  bud.  Stamens  10, 
nuHrted  under  the  edge  of  the  epigynous  disc,  the  alternate  stamens 
ki^;  filaments  flat^  often  winged,  terminating  in  two  teeth  at  the 
top;  anthers  didymous,  neariy  globose.  Ovary  inferior,  3-5-celled; 
i^fis  3^5;  ovules  numerous,  imbricate  on  fleshy  placentae.  Capsule 
doibose^  3-5-ceIled,  separating  septicidaUy  into  3-5  diistinct  cocci,  or  de- 
siiemg  at  the  apex  between  the  styles.  Seeds  numerous ;  testa  mem- 
Inooos ;  albumen  fleshy. 


xi: 


[DaiM. 


:jrL  T-.i:  r"^  r^Z^ir:  r;  :•**  ■'^■•*§     T«fulj  :":':ri  r=i^»r5«iit        1.  D.  tlaniua. 
:    D    SL&zirfx  Ir  -n     "^ill  IL  As.  rar.  i-  l&l;  EoL  Keg.  xxxE 


■  ~  L 


A    fin":     "tiji:!!^"-?    li  i   izi  .:^s:t-:<    s-raVrrns  with  grey  stellito 

"•-:-:•- :-.     l:i~:-?  Lui>:-  11:-?  ::  :Ti.:r-lir>ri:Li:e-  1-2J  in.  long,  ondwit 

".:•-.    7  :ri    1  *:•  :i   ?.i-rs  •»-.:*i   r-lli:**  r-iil^scence,  grey  benoA. 

T->  — 1_:  .  TTi.rr:^':.  :z  *l:r:  rr.:!::- z:::^  f<inieles,  with  linev 
. :->.  i:  :1-  t-i-  .:  ":rLr..:Jt--i.    mItx-^t:!  rrlanpilar  acute,  somewlai 

r:-:   -i--  .^  i  v^t  "-:.ir.  :lz  r:T-5hij«£d  nl*.     Petals  oblong,  pub* 


;.  D   ccTT^r^ 


-iic  :.:.-rj 


n"  ^  .....     .  fc^  m^ 


j=l1- '.:  1'LZ.txr..    Fl- May,  Jnne.    Hiidy 
[Trr;  :*  Z>.  Br^j^oniana,  WalL 

71.  :.  4 v.  £  -2  :  TMr-t.  Reg.  ixvL  t.  5. 
:•  11. 1  le^Tf 5  with  scattered,  soft,  stet 
:  ii:  l:zL2  shining  r.-lls.     Leaves  OTite- 
:-j.  :~  ?h:n  peu-.Jei*.    Flowers  whitBb 

Tvi::::lts.  j:  :he  emis  of  branchWs; 
i.  :  Vile-  . :  :u5c.  shorter  when  in  flonr 
1?  :  r.^  i-c  rovate  or  rounded,  glabrom 

rli'  :o  Eh-tan.    FL  Mav,  June.    Haidy 


7  «  t  a     m,^l 


...... 


3.  PRTTi  A  T)EIiPHUS,  Linn. 

-1:1  s:tlli:c  Liirs.  Lraves  and  branches  opposite;  M 
bi:c  :  r  s'.rs-ar-x  I  ::ire«.i .  axillary  or  corymbose  CalyX" 
i  iz.-.:c  :■:  :hr  :v.\ry.  with  4.  rawly  5  lobe«,  ralvate  in  m» 
W:.\\<  4.  r.ir:'.y  ".  :.-^t.:-.::c  ir.  :  .::.  Siaziens  -0-40.  inserted  under tta 
cic:"  v-'f  ::;i  cr:^T-.u.s  i.:s.:  :  f.lv.v.zL.:*  suVoIate  :  anthers  globose.  Oviiy 
3-">-vC-ll^i :  s-.yl;^  o-o  ;  :t::*.v*  r.u:::crcus;,  imbricate.  Capsule  turbinate, S- 
*"*  oiHe-.i.  vii i.if.ir.oT  I>:ul::-.:..lly.  Seeds  numerous,  testa  membniKm 
reticulate  :  ivllv.iu:::  d-:/r.v. 

l.  P.  corozurins.  Li::::. — Sys-  P.  f  •  ^-fr./'.vftf.WalL;  Royle  HL 1 46£1. 

A  shrub,  braiichlctj:  ^la'-rcus.  Leaves  ovate,  sometimes  elliptic,  acnm- 
nate.  douiate  with  i.::>:a:::  tevth,  clotht-J  beneath  with  long  soft  wnw 
hairs.  --3  in.  Iv^nc,  on  jxii.  Its  J-J  "^  ^^^°S  •  three  pairs  of  main  Uteal 
nerves,  two  x'rv^ni  the  Kise  or  from  ne.\r  the  base,  arcuate,  the  innemoil 
pair  nearly  miviing  at  the  ajvx  of  the  leaf,  a  third  pair  generally  half* 
way  up  the  midrib.  Flowers  axillary,  in  short  racemes  at  the  endsoftli* 
l)ranches,  strongly  scented.  Cal\-x-lol»es  pubescent  inside,  ovate,  neuly 
as  long  as  c;ilyx-tube.  Style  deeply  i-  or  5-cleft,  as  long  as  stameitffl' 
shorter. 

North-West  Himalava,  Kishtwar  to  Kamaon  6000-10,000  ft.,  Sikkim.  H 
May-July.  Also  in  Japrin,  China,  Mant^huria,  the  Caucasus,  and  (indigew* 
or  naturalised)  in  Central  Eun^ix?.  Haniy  in  England.  I  cannot  find  «d/ 
Bpocific  difference  between  the  European  and  Ilimxdayan  shrub.  The  former » 
loss  hairy,  and  has  more  elliptic  leaves. 
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4.  ITEA,  Linn. 

I  and  shrubs,  with  alternate,  petiolate,  exstipolate  leaves.  Flowers 
irhite,  in  long,  terminal,  and  axillary  simple  racemes.  Calyx-tube 
at  the  base  to  ovary,  with  5  ovate  or  subulate  persistent  lobes. 
5,  perigynous,  linear.  Stamens  5,  inserted  under  the  edge  of  a 
ions  disc  ;  antiiers  short,  oblong.  Ovary  oblong,  fi!ee  or  half  free, 
1;  style  simple,  erect,  persistent,  with  2  furrows.  Capsule  free, 
lally  2-valved,  each  valve  terminated  by  half  the  style,  the  stigma 
g.  Seeds  numerous  or  few.  Embryo  cylindrical,  in  the  axis  of  a 
fleshy  albumen. 

.  nntaiia,  Boyle. — ^Vem.  Lelar^  Kaghan ;  Garkaih^  Kamaon. 

irub,  leaves  ovate-oblong  or  elliptic-oblong,  acuminate,  sharply  ser- 
•6  in.  long,  subcoriaceous,  glabrous  and  shining  above,  pubescent 
rous  beneath  ;  main  lateral  nerves  5-7  pair,  anastomosing  by  slender, 
parallel,  transverse,  and  by  distinct  intramarginal  veins.  Flowers 
ides  of  3-5,  on  pediceLs  as  long  as  calyx,  in  slender  drooping  racemes 
long.     Calyx  and  pedicels  pubescent  or  glabrous.     Capsules  re- 

i-West  Himalaya  3000-5000  ft.,  from  Hazara  (rare)  to  Kamaon.  FL 
Jy. 

5.  BIBES,  linn. 

lbs,  often  armed  with  prickles.  Leaves  alternate,  entire  or  lobed, 
or  convolute  in  bud.  Stipules  none  or  adnate  to  petiole.  Flowers 
red  yeUow  or  green,  solitary  or  racemose,  often  unisexual ;  pedi- 
ncteate.  Calyx  adnate  to  ovary,  limb  tubular  or  campanulate, 
imbricate  or  subvalvate  in  bud.  Petals  small,  4-5.  Stamens  as 
B,  and  inserted  with  petals  in  the  throat  of  the  calyx.  Ovary  infe- 
oelled ;  styles  2 ;  ovules  few  or  many,  on  2  slender  parietal  placentas, 
void  or  globose,  1-celled,  with  few  or  many  seeds.  Seeds  horizontal ; 
rith  a  gelatinous  coat;  albumen  adhering  to  the  testa;  embryo 

• 

peduncles  1-2  flowered  .  .  .  .    1.  J?.  Qrouulaina, 

a  ;  flowers  racemose  uniseznal ;  racemes  erect ;  calyx- 
b  short,  flat. 

enit  and  viscid  with  stipitate  glands  ;   leaves  nearly 
rbicnlar  with  obtuse  lobes  .  .     2.  J2.  orientate, 

f  glabrous ;  leaves  with  laige  acute  or  acuminate  lobes  .     8.  E.  glaeiale. 
i ;  flowers  racemose  biseziuJ,  racemes  drooping ;  calyx- 
b  campanulate. 

s  glandular,  dotted  beneath ;  bracts  minute  .     4.  iZ.  nigrum, 

s  eglandular ;  bracts  ovate  ,     5,  B.  rubrutn, 

K  QroBsnlaria,  Linn. ;  Wall,  in  FL  Ind.,  ed.  Carey,  iL  515 ;  Hook. 
FL  134.— Syn.  R  Himalenae,  Eoyle.  IL  alpestre,  WalL  ;  Jacq. 
tot  t  75.  OoQseherry.  (Krusbdry  Swed.;  Cfroseille,  Yr. ;  Knuhoto- 
088. ;  Kratubeerey  Gnuelbeerey  local  German  names,  seem  all  to 
he  same  origin,  and  Gfroendaria  is  derived  from  thenu)  Yem. 
pi7i%cAa,  kdnsty  teila,  amldnchy  Upper  Chenab  and  LahouL 


JL  rznZ  -yL'MSc^zi  sLn':.  E3a!<£  -rri  !-S  s^soee  under  the  leaf-budi) 
uiii   -.r.'.z.  yrzj.  fzuuL^  si--iJSfrri  TOikjo.     LatreB  fasciculate  on  sboit 

liiiri^  icii-.il::!*.  i::!l£7  *^--^"-«-''  i^-jrteL  1  in. diam.;  lobes izxegolady 
znzir.i     J*_.  -T-iz^  ^  '"^'T   ^  "nrji.  *re»:Z2=iL  irx-pin^  on  shorty  pabeaooD^ 

>.rii-.n  '''">  :£  >irriiii  >»»-li-  o:  ft  Aalizacts  of  the  inner Hnar  , 
jLj-i.  r-.  ZL  zi:z  liiL?  -.  Z-isiii*  3.  rtCT-fri  S.M.  4ii  il^Xi  ft  Kirfian,  LihoBl,  i 
^'zziL -tl:  y  :z-  2.  iz": ■'•*  jl  N  .rw^-^  z:  zsos li*  Oi  ic£re«  X.  lat.)»  r«arth Afik^ 
x^^^i-  :i_  Jii.-jjiiii  "v.  g^r^:-  .  iru::  r^  S*Tt-Oi.  small  wid  flour.  Lb- 
zjB-i?  rsCLT-j^vi-r-i  TV*:  «reT:»=? "  E.  ■.--".*«fc'5.'%j-  irhli  glandular  haiiy  Mi 
L.  r^z  r^,-r:»\  -rr^  iiiTi:*:  ±n^  ^^:fr:-z&,  Z«:ch  are  enldTsted  innnmenv 
T*tr.: TLis  iiT. '^ri:-!:  L.=r. ^h    'Szt:-j  k:n.  i: "rtTsr,  sc-^"  ccmmonly  united  into OM 


I-  &  sisn&LfL  7.cr«c  .  ?.:c3gKr  Fl  C'SEii  iL  817. — Syn.  Rltfto- 
fCiT'yj  ■".  I«w  -ji  Tii.-:.  T.-T  3,:,i  i.  Tf.  a  rT" >w%  "WalL  inFLInd,6i 
OiTrj.  —  :!*  ^  p  :.uzL.4firru  Tli'rczaw  Wesj  Hiia.  104.  Yem.  flirit 
.:-.i;>.   i  :  >.'r.  Ki^ Ili  .   V:v^-   ■»>•:,  j in* J iv.^  (the  fruit  nyan^d^ 

A  shaH  fir-":.  — .LTz.'r«L  - -:«3|ikz.7  -rnl  *b:rs  hairs,  and  Tiacid  all  oni 
w.ii  -:izi-ir:-*.  ?"^— -"•"  -*  -c:"*^  ssiri:*:*  rli=.i&  Leaves  generdlyftn- 
inlii-f .  rrir.  .'lifts  niziei -r-.-Ji  ilf  scv:?  :frzi-«alds  and  leaves.  Ijaam  \ 
ZrorlT  :r:i::iiir-  ▼".:!  .-:iriir«s  :r  r:'iz:£=c  bise,  3-  razelj  5-lobed,  emails 
it-:i:c\  p*:7---l  ':r:"rz.  :t*z.tttil :  bfcSil  =-rr«  3  or  5,  with  few  Ittod 
=.^rT:>aL  yl.Tfcs  --liatxLiL  ii-.-jr^c-^Uw  Iz.  eTwi  nwcies,  with  linear  or 0^ 
1:=^.  .--.'nr^T-f.  :ili:c.  i^ii:-':^  rnc^A.  sc^swhat  longer  than  pediodi 

Mil:  rk.VZl-rS  W-.ll  -.L-J.  frZLilf  wlll  frW  loweTB.      CslvX  flsti  CUpshqiflii 

se^-fn^  :Ti:<f. :  rriii?.  zl-s:!  I'z^at  jtat  :he  scuU  obovrnte  petda.  19^ 
nrr.15  «l:r^.  -  :•:  tx.*^^:-",:  icil-ers.  Barr  i«d  or  yellow  when  lipe^  iri4 
5ca::cr«rd  rliriulir  liir?^  i  ir.  1::::^  :r  l-ras..  wiih  about  10  seeds. 


il-?  Wrs:  Asufcii:  in  I  rliZLilivin  Tlkn:,  if  I  tzi  no  fpeafic 

^--«~V.^r  .   ^...4  ...c  v*.«..  .JiAwCLN.  $«cdu 


3.  R.  glMaalt.  WaH  in  R:i\  K.  InJ.,  ed.  Caivy,  iL  513.-?p. 
B,  ■.:j".iniri^::L.  >,  Will 

An  cKv':,  ^r.irrzfvi  slrriK  ^lirro::*  or  £li^;ly  pubescent ;  brwchai 
with  cwwn.  slirin*:.  p^nVcdT  sncvui  c::ucle,  peeling  off  in  long  fltripi 
or  rolls.  Leaves  1-3  in.  I:i^,  3-  sczn^dbies  5-lobed.  lobes  acute  or  acumi- 
nate, more  or  le&5  dwplr  cut.  the  suMiviaons  serrate,  basal  nerves  W 

—A 

the  mi'lrib  with  2-4  rairs  of  mfn  Literal  nerves :  glabrous  or  pubeiM* 
beneath  alon^  the  nerves,  occasionally  with  Mattered  aossile  or  stipibiB 
glands.  Flowers  giwa  tWalL).  f:i3cous  (H.  Jt  Th.),  in  pubescent  0^ 
glandular  racemes,  2^  in.  long,  erect  when  in  flower,  drooping  when  ■ 
fruit ;  bracts  linear-C'blon?.  longer  than  pedicels,  nearly  as  long  as  flo«v& 
li<:rry  round,  smooth,  red,  (black?),  as  laige  asaoonmum  red  cnnant|aoar 
and  astringent. 
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SSmaUys  aft  high  elevatioiiBy  TOOO-ll/XX)  ft,  horn  KawhTnir  to  Bhutan. 
IL  Hay.    Haidy  in  England. 

4.  S.  nigmm,  Liim. ;  Hook.  Stud.  FL  134 ;  Hooker  &  Thomson,  Prss- 
lUBOieB  ad  FL  Ind.  in  Joam.  Linn.  Soc.  iL  88.     Black  Currant. 

An  erect  unarmed  ahrub ;  calyx  and  underside  of  leaves  with  round, 
'^Mnile,  yellow  glands ;  petioles  and  racemes  pubescent.  Leaves  somewhat 
^loQger  than  broad,  with  cordate  base,  3-  rarely  5-lobed  ;  lobes  triangular, 
\t^tKAfdy  aeirate,  2-3  in.  long ;  basal  nerves  3,  each  with  2-4  pair  of  main  lateral 
'^.Mrea.  Petioles  as  long  as  leaf,  with  a  broad  winged  base.  Racemes 
:  Ander,  few-flowered,  drooping;  bracts  minute,  much  shorter  than  pediceL 
^  in.  diam.,  globose,  black  (in  gardens  in  Europe  also  wMte  and 
fC  |Kple),  with  a  strong  aromatic  smell  and  taste. 

\  Kashmir  (5000-11,000  ft),  Kunawar  (7000-1 2,000  ft),  Qarhwal  and  Kamaon, 
gyn.  fopar  (6000-10,000  ft^  J.  L.  S.  Europe,  Siberia,  Dahuria.  FL  July; 
jmilnpe  Aug.-Sept. 

J. 

^    5.  R.  rafamm,  Linn. ;  Hook.  Stud.  FL  134.— Syn.  R  Uimalense,  Dne. 

^  kJacq.  Yoy.  £ot  1 77.   Yem.  OwcUddkhy  Khagan;  Rddey  murddh,  nabar^ 

Ghenab. 

An  erect  unarmed  shrub,  without  glands.     Petioles  and  racemes  pubes- 

Leaves  glabrous  or  pubescent,  often  with  long  scattered  hairs,  as 

as  long,  with  cordate  base,  3-  rarely  5-lobed;  lobes  ovate-triangular, 

basal  nerves  3  or  5,  the  3  inner  penniveined,  with  3-5  pair  of 

lateral  nerves.      Petioles  as  long  as  or  longer  than  leaves,  with 

hoad,   membranous,   often  ciliated  base.      Eacemee  many-flowered, 

bracts  ovate,  shorter  than  or  as  long  as  pediceL     Berries  \  in. 

.>  ^obose,  red,  add  (sweet  insipid,  Jacquemont). 

ffimalaya  between  5000  and  12,000  ft,  both  in  the  outer  moister  region 
li  the  inner  arid  tracts.  The  red  currant  is  indigenous  in  Euro^  in  Siberia, 
liv  as  Kamtchatka,  and  in  North  America.  Red  and  white  varieties  are  cul- 
.  in  gardens  in  Europe.  In  Lahoul  the  berries  {nianghc^y  are  yellow  when 
^  ^  black  but  with  tne  taste  of  red  currants  when  ripe  (Jo^schke).  The 
lakoul  specimens  have  laige  flowers,  with  a  deep  campanulate  calyx,  the  lobes 
if  i^uch  are  ciliate.  I  follow  Hooker  and  Thomson,  L  c.  89,  in  referring  R, 
Bmalaue,  D^.>  to  i?.  rubrum,  L.;  but  the  matter  seems  to  demand  foiiher 
k^viiy. 

Obdeb  xxxiy.  HAKAMELIDIISL 

Shrubs  and  trees,  with  petiolate  leaves,  and  persistent  or  deciduous 

it»pnlgs.    Flowers  unisexual  or  bisexuaL    Calyx-tube  more  or  less  adnate 

Is  ovary,  limb  truncate  or  lobed.     Petals  4-  oo,  occasionally  wanting. 

Btamens  4-  oo,  deflnite  or  indefinite,  perig]mous.     Ovary  consisting  of  2 

(■pels,  generally  firee  and  rostrate  at  the  top,  2-celled ;  styles  2,  subu- 

kte.    Fruit  a  2-valved  capsule,  the  carpels  separating  at  the  top,  rostrate 

^n&  persistent  styles.    Seeds  with  a  straight  embryo  in  a  fleshy  albumen. 

^Gon,  PL  L  664 ;  Eoyle  HL  234. 
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1.  PABBOTIA,  C.  A.  Meyer. 

Trees  and  shrabs,  with  large,  deciduous  stipules,  dedduous  aenate 
leaves  and  capitate  flowers,  the  flower-heads  enclosed  in  large  membnn- 
ous  bracts.  Calyx  campanulate,  adhering  to  the  base  of  ovary ;  petib 
none.  Stamens  5-15,  perigynous ;  filaments  long,  filiform  ;  anthers  basi- 
fixed,  oblong,  dehiscing  longitudinally.  Ovary  2-celled ;  styles  2  (lanlj 
3) ;  one  ovule  in  each  ceU. 

1.  P.  Jacanemontiana,  Decaisne^Tab.  XXVIII.— Jacq.  Voy.  Boil 
82. — Syn.  Fothergilla  involucrcUa^  Falconer.  Yem.  Puaser^  pedum, 
pahu^  po,  killarf  /nmu 

A  large  deciduous,  gregarious  shrub  or  small  tree,  with  stellate  pobei- 
cence  on  young  branches,  stipules,  calyx,  and  the  underside  of  yoopg 
leaves.  Leaves  orbicular  or  obovate,  obtuse,  penniveined,  the  lowest  piir 
of  nerves  from  the  base,  margin  deep-crenate.  Stipules  broadly  6tiica% 
as  long  as  petioles  or  longer.  Flower-heads  ovoid,  |  in.  long,  with  about 
20  sessile  flowers,  on  short  thick  stalks,  generally  at  the  end  of  short,  leaf- 
bearing  branchlets,  each  head  enclosed  in  4  large  rotundate  bracts,  meof 
branous,  white,  often  emaiginate.  Flowers  bisexual;  calyx  campanv- 
late ;  limb  thick,  woolly,  truncate  or  with  a  few  linear  lobes.  Stamm 
generally  15,  inserted  inside  the  limb  of  calyx;  anthers  oblong  without 
appendage,  Uie  cells  dehiscing  laterally  by  2  narrow  longitudinal  valTes^ 
opening  like  a  pair  of  folding-doors.  Capsule  woolly,  with  stellate  toman- 
tiim,  girt  by  the  adhering  calyx-tube,  2-celled,  the  ceUs  separating  whA 
ripe,  each  ceU  with  1  seed  in  a  hard,  homy  endocarp,  which  opens  at  tha 
top  in  2  rostrate  valves.     Embryo  oblique  in  copious  albumen. 

North- West  Himalaya  in  many  ^aces,  from  the  Indus  to  the  Ravi,  at  ekvar 
tions  between  2800  and  8500  ft  Kare  trans-Indus.  Qenerally  found  on  kff 
slopes,  growing  gregariously  in  extensive  thickets,  often  covering  several  acM) 
to  the  exclusion  of  other  shrubs,  and  with  little  or  no  grass  underneath.  The 
stems  are  grouped  in  close  clusters  of  5-6  or  more  togeuer,  15-20  ft.  high,  and 
about  15  in.  girth,  with  a  few  divaricate  branches  at  the  top.  Rarely  mUtaif} 
with  a  more  tree-like  habit  FL  March-May  ;  fr.  July-Sept  The  foliage  taxaa 
yellow  before  being  shed. 

Bark  thin,  firm,  dark  brown,  occasionally  light  silvery  grey,  with  maaf 
specks,  and  transverse,  blotchy,  darker  rings,  not  much  marked,  except  by  aiiiaU 
circular,  elevated,  whitish  spots.  Sapwood  whitiBh,  heartwood  brown,  cIdm^ 
compact,  fine-  and  even-drained,  strong,  12-16  rings  per  inch  of  radius.  Hidilf 
esteemed  for  walking-sticks,  charpoys,  tent-p^,  and  rice-pestles,  also  xaeii 
bows  (goleil)  for  throwing  pellets  (gol)  of  bakea  earth. 

This  tree  is  valuable  on  account  of  the  toughness  and  pliability  of  its  twig^ 
which  are  used  extensively  for  binding  loads  and  basket-work.  They  are  pn- 
ferred  to  all  other  material  for  making  the  twig-bridses  over  the  great  riven  o' 
the  Panjab  Himalaya.  These  bridges  are  often  300  ft.  long,  and  consist  of  one 
large  rope  to  walk  on,  and  two  smaller  side  ropes,  one  for  each  hand,  with  mvi^ 
smaller  ropes  connecting  the  hand-ropes  with  the  foot-rope.  In  Western  Kai^ 
mir,  near  Mozuffurabad,  these  ropes  are  made  of  hides,  but  ordinarily  therars 
twisted  of  twigs  of  Parrotia,  when  it  can  be  got,  mixed  with  CoUmeoiter,  UU^ 
and  Indigoferai  and  where  these  plants  are  not  attainable,  they  are  made  of  tin 
Birch  and  Willow,  The  Parrotia  is  cut  for  this  purpose  at  all  seasona  of  the 
year.  With  frequent  piecemeal  repair  such  bridges  do  not  generally  laat  moie 
than  three  years. 
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P,pernea,  C.  A.  Meyer;  Led.  FJL  Bofls.  iL  376,  Boiasier  FL  Orient  iL  818, 
wkich  grows  in  the  low  forests  on  the  south  and  south-west  coast  of  the  Caspian 
Sea  (h^y  in  England),  differs  by  long,  apiculate  anthers,  dehiscing  longitud- 
inally in  the  ordinaiy  manner. — Oliver  Trans.  Linn.  Soc.  xxiiL  459. 

Obdeb  XXKY.   RHIZOPHORKS!. 

Trees  and  shrubs,  generally  glabrous,  with  opposite,  petiolato,  coriaceous, 
entire  leaves.  StipuleB  interpetiolar,  early  caducous.  Flowers  generally 
bisexual,  regular.  Calyx  more  or  less  adherent  to  the  ovary,  or  free,  limb 
4-14-toothed  or  -lobed ;  lobes  valvate,  usually  coriaceous  and  persistent 
Petals  as  many  as  calyx-lobes.  Stamens  2-4  times  the  number  of  petals ; 
filaments  free ;  anthers  2-celled,  dehiscing  longitudinally,  or  with  numer- 
OQB  oells.  Ovary  2-5-ceUed,  or  dissepiments  partially  suppressed ;  ovules 
mostly  geminate,  collateral,  pendulous ;  style  generally  1  ;  stigma  simple 
crkbed.  Fruit  coriaceous,  1 -celled,  1 -seeded,  indehiscent,  or  3-4-celled, 
and  septicidaUy  dehiscent— Gen.  PL  i.  677 ;  Royle  IlL  210 ;  Wight  IlL 
1207. 

1h0  ned  germinates  on  the  troe,  with  a  long  exserted  radicle 
{Mangrove  trees). 
(huj  sdnate  at  the  base  only,  protruding  beyond  the  calyx- 
tube. 
Calyx  4-meroii8 ;  petals  entire  ;  anthers  multilocellate,  sab- 
sessile,  ovaiy  2-celled     .  .1.  Rhizophora. 
Calyx  5-6-nieroTi8 ;  petals  truncate,  or  bifid,  with  apical  sets ; 

anthers  2-cellea ;  tilaments  filiform        .  .  .2.  Cebiops. 

n  entirely  adnate  to  and  included  in  the  calyx-tube,  calyx 
14-meroas ;  petals  bifid,  with  apical  setas  ;  anthers  2- 
celled ;  filaments  filiform  .  .  .  .8.  Bruguixsa. 

Hie  aeed  does  not  germinate  on  the  tree  ;  calyx-segments  5-8  ; 

petals  5-8 ;  stamens  10-16  .4.  Caeallia. 

1.  BHIZOPHOBA,  Linn. 

Trees  with  stout  branchlets,  marked  with  annular  scars  of  leaves  and 
it^nles,  wholly  glabrous.  Stipules  elongate.  Cymes  axillary,  pcduncu- 
hid,  few-  or  many-flowered,  flowers  coriaceous.  Calyx-tube  short,  sup- 
ported by  confluent  bracts;  limb  4-lobed;  lobes  triangular  or  oblong. 
FMals  4,  entire,  edges  generally  with  long  woolly  hairs.  Stamens  8-12, 
perigynoos ;  anthers  sessile  or  nearly  so,  erect,  linear-oblong,  triangular 
in  section,  the  2  inner  faces  multilocellate,  pollen  liberated  by  the  separa- 
tioa  from  the  inner  fistces  of  a  common  membrane.  Ovary  half-inferior, 
S^ed ;  ovules  geminate,  pendulous ;  style  2-  dentate  at  the  top.  Fruit 
coriaceous,  long-exserted,  ovoid  or  conic,  1 -celled,  1 -seeded.  Seed  with- 
OQt  albumen  ;  cotyledons  conferruminate.  Germination  takes  place  in 
tte  frdt  on  the  tree,  the  radicle  protrudes  soon  after  flowering  as  a  long 
cyfindrical  body,  thicker  near  the  end,  attains  a  length  of  12  in.  or  more, 
md  at  length  roots  in  the  mud  when  the  fruit  falls. 

1*  &.  macronata.  Lam. ;  Wight  Ic.  t  238. — Syn.  R  Mangle,  Koxb. ; 
a  Ind.  iL  459.  B.  Canddaria,  W.  &  A.  Prodr.  310.  Vem.  Kamo, 
Sindh ;  Bhora,  Beng. 
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A  moderate-sized  tree,  with  elliptical  leayes,  tenninatiiig  in  a  distiiiel 
mucro  or  narrow  apiculus,  broadly  cuneate,  or  slightly  rounded  at  htm ; 
blade  3-5  in.  long,  2-3  in.  broad  ;  midrib  yery  prominent  beneath,  atteiin> 
ate  upwards.  Peduncle  axillary,  compressed,  often  recurved,  longer  tiban 
petiole,  bearing  lax  few-flowered  dichotomous  cymes.  Flowers  8-androiii^ 
sweet-scented;  calyx-eegments  triangular;  petals  white,  edges  woolly,  j 
Fruit  ovoid,  furrowed,  supported  at  the  base  by  the  calyx.  The  radick 
of  the  seed  germinating  on  the  tree  often  2|  ft  long.  I 

Sindb,  tidal  creeks  of  the  estuary  of  the  Indus.  Coasts  and  back-wateB  of  ^ 
the  peninsula,  Bengal  and  Burma.  A  widely-spread  species  on  the  coasto  d  ^ 
Africa,  and  over  the  Indian  Archipelago  to  Australia.  25  ft.  high,  with  a  smafl 
crown.  Wood  red,  hard,  and  durable  ;  the  bark  is  used  for  tanning,  the  fnift 
is  said  to  be  eatable. 

R,  conjugata,  Linn.,  a  small  tree,  nearly  related  to  this,  and  beqoBB&f 
associated  with  it,  has  narrow  leaves,  short  2-3-flowered  cymes  neszly  naib 
below  the  leaves,  12  stamens,  and  the  radicle  attaining  12-18  inches. 

2.  CEBIOFS,  Amott. 

Trees  or  large  shrubs,  wholly  glabrous.  Flowers  coriaceoos.  Caljx- 
tube  short,  supported  by  confluent  bracts;  limb  5-6-partite;  aegnwDti 
oblong-lanceolate.  Petals  5-6,  truncate,  or  emarginate.  Stamens  10-11^ 
inserted  between  the  divisions  of  a  lobed,  annular  disc  ;  filaments  slendeE^ 
filiform ;  anthers  small,  ovate-oblong,  2-celled,  dehiscing  longitadiml^. 
Ovary  half-inferior,  3-colled ;  ovules  2  in  each  cell ;  style  nndividfii 
Fruit  and  germination  as  in  Ehizophora. 

1.  0.  OandoUiana,  Amott ;  Wight  Ic  t.  240.— Yem.  Kirrarij  ekamt 
Sindh. 

A  tall  shrub  or  small  tree,  with  obovate  leaves  2-3  in.  long^  1-2  in* 
broad,  base  cimeate,  apex  broad,  rounded;  midrib  pr9minent  beneatL 
Peduncles  short,  bracteolate,  and  shortly  2-3-forked  at  the  top.  Flowen 
subsessile,  subcapitate.  Petals  5,  oblong,  truncate,  with  3  clavate  sete^ 
base  abruptly  narrowed,  margins  slightly  cohering  below  the  middla 
Stamens  10,  alternately  shorter. 

Sindh,  mud  forests  at  mouth  of  Indus  and  salt-water  creeks.  Coast  of  pesiB* 
sula,  Indian  Archipelago,  extends  to  Australia,  and  is  found  on  the  east  cotft 
of  Africa.  Wood  hard,  durable,  used  for  the  knees  of  boats,  and  for  other  po^ 
poses  in  Sindh.    Bark  employed  as  litter  for  cattle. 

Kanddia  Bheedii,  W.  &  A  Prodr.  311,  Wight  ILL  t.  89,  is  a  small  tree,  md- 
mon  on  the  western  coast,  also  in  Bengal  and  Burma,  which  may  possiblT  1* 
found  in  Sindh.  Leaves  oblong,  obtuse  ;  peduncles  axillary,  much  longer  tius 
petioles,  2-3-chotomou8,  with  4-9  pientamerous  flowers,  petals  narrow,  decidaofliy 
thin,  membranous,  bifid,  edge  laciniate,  haiiy;  stamens  numerous,  and  an  ob- 
long-conical fruit  much  longer  than  the  calyx-tube. 

3.  BBTJQIJIERA,  Lam. 

Trees  with  the  habit  of  RhizophorcL  Flowers  coriaceous,  8olitai7<v 
few  together,  on  short,  axiUary,  recurved  peduncles,  without  biaots.  CaJT^ 
ebracteolate,  turbinate,  adnate  at  the  base  to  the  ovary,  the  upper  portion 
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free ;  aegments  10-15,  ihick,  linear.  Petals  as  many,  2-lobecL  Stamens 
twice  the  number  of  petals ;  anthers  linear,  2-celled,  mucronate,  about  as 
long  as  filaments.  Ovary  inferior,  included  in  calyx-tube,  2-4-celled,  with 
3  pendulous  orules  in  each  cell ;  style  filiform,  with  2-4  minute  stigmatic 
bbea.  Fruit  turbinate,  crowned  by  the  persistent  calyx-lobes.  Qermin- 
ition  as  in  Bhizaphora, 

1.  B.  gymnorhii%  Lam. ;  W.  &  A.  Prodr.  311.— Syn.  B.  Bheedii, 
Blmne  ;  Wight  Ic.  t.  239  A.  Bhixophora  gymnorhiza^  Eoxb.  FL  Ind.  ii 
4^ ;  Gri£  Ic.  t  645  iv.     Yem.  Kakra,  kankra,  Beug. 

A  large  evergreen  tree,  with  oblong-elliptical,  short-acuminate  leaves 
^6  in.  long,  1^-2^  in.  broad,  narrowed  into  a  petiole  about  1  in.  long. 
Btipoles  oblong,  1-2  in.  long,  very  deciduous.  Flowers  solitary,  about  1 
in.  bng.  Calyx  thick  and  rigid,  lobes  usually  about  12,  the  tube  about 
\  the  whole  length.  Petals  shorter  than  calyx,  deeply  2-lobed,  densely 
haiiy  at  the  base ;  margins  induplicate,  more  or  less  hairy  all  the  way 
op ;  setae  usually  1  in  the  notch  ejid  3-4  at  the  end  of  each  lobe.  Anthers 
embraced  in  pairs  by  the  induplicate  edges  of  the  petals.  Fruit  at  first 
Clowned  by  Uie  calyx-limb,  which  often  falls  off  as  the  radicle  protrudes, 
tte  latter  assuming  a  narrow  spindle-shaped  form,  with  about  6  promi- 
oent  angles. 

Sindh.  eetuaiy  of  the  Indus.  Coast  of  Peninsula,  Sundarbans.  Indian 
Aiehip^Lago.  North  Australia.  Wood  vellowiah  brown,  hard  and  durable. 
Tbis  tree  sends  down  numerous  roots  from  the  trunk  and  branches,  which 
efentoaUy  raise  the  stem,  so  that  it  appears  divided  before  it  reaches  the  ground. 
Bkiiophora  mucrowUa  and  other  Mangroves  do  the  same.  Qiiffith  (on  the 
fianilj  of  die  RhizophoresB,  Transactions  of  the  Medical  and  Physical  oodety 
of  Calcutta,  viiL  o)  ascribes  the  lifting  up  of  the  stem  to  tne  resistance 
vhieh  the  roots  meet  at  their  extremities.  Nearly  allied  to  this,  and  probably 
ftTinety  only,  is — 

B.  eriopeUdd,  ^Wight  IlL  L  p.  210,  Ic.  t  239  B— syn.  B.  parietoia,  Griff:  Ic 
t  641, — ^with  large  solitary  flowers,  calyx-lobes  8-12,  maigin  of  petals  from 
Ittie  to  apex  densel;^  hirsute. 

Thiee  other  Indiian  species  enumerated  in  Wight's  IlL  p.  210,  differ  from 
B,  gifmnarhua  by  smaller  flowers  in  axillary,  pedunculate  2-to  many-flowered 
ejmes ;  they  are  small  glossy  trees  closely  allied  to  each  other,  and  probably 
iom  one  species  only.  1.  Ja,  eofyophylloideSy  Blume  {Rhiz,  cdryophyUoideSf 
Cbi£  Ic.  t  642).  2.  B,  mal<ibctr%/lcaj  Amott  3.  B,  parviora,  Aznott  (BhitO' 
fikoraparvijhra,  Boxb.  FL  Ind.  ii.  461). 

4.  CABALLIA,  Eoxb. 

Trees  and  shrubs,  wholly  glabrous,  with  small  flowers  in  pedunculate, 
compact  trichotomous  cymes.  Calyx-tube  campanulato,  produced  beyond 
the  ovary,  with  5-8  short  segmente.  Petals  as  many  as  calyx-segmente, 
^guiculate,  orbiculate,  serrate  or  laciniate.  Stamens  twice  the  number 
of  petals,  inserted  on  the  crenulato  edge  of  the  disc,  which  clothes  the 
caljx-tube.  Ovary  adnate  to  calyx,  generally  4-celled  ;  ovules  2  in  each 
colL    Embryo  terete  in  a  copious  albumen. 

1.  G.  integezzima,  DC. ;  Bedd.  FL  Sylv.  t  193 ;  BentL  Joum.  Linn. 
Soc.  iiL  74. — ^Vem.  Manioga^  Burm. 


220  XXXV.  BHIZOPHOBEiE.  [Caraiik 

A  largo  treo,  with  entire,  elliptic  obovate  or  oblong  leaves.  Floiren 
6-8-merous,  nearly  sessile  in  capitate  cymes ;  petals  white,  orbicolai^ 
deeply  laciniate,  with  lanceolate  segments. 

Common  in  evergreen  forests  of  South  India,  Burma,  Bengal,  and  the  Easten 
Himalaya.  On  the  western  coast  it  extends  to  the  latitude  of  Bombay,  and 
will  probably  be  found  in  the  range  of  this  Flora  either  on  the  Satpura  hiUs  or 
in  the  Gorakhpur,  Oudh,  or  Kamaon  forests.  Found  also  in  South  Chini, 
the  Philippine  Islands  and  tropical  Australia.  Timber  reddish  brown,  rather 
brittle,  but  very  ornamental,  with  broad  medullary  rays,  which  show  on  a  ye^ 
tical  section  like  undulating,  broad  irregular  bands,  giving  the  wood  a  beantiM 
mottled  appearance.    Polishes  welL 

C.  lucida,  Roxb.  Cor.  PL  t  211  ;  Fl.  Ind.  iL  481  ;  Wight  la  t.  605,  is  doubt- 
fullv  referred  to  C.  lancfo' folia,  Roxb.  by  Bentham,  L  c.  76.  In  Wall  cat  488Q 
C.  lucida  is  quoted  from  Kamaon. 

Order  XXXYI.    COHBEETACEiB. 

Trees  or  shrabs,  with  simple,  petiolate,  entire  leaves,  without  Btipoln. 
Flowers  braoteate,  bisexual,  rarely  polygamous.  Calyx-tube  adnate  to  tbe 
ovary ;  limb  4-5  cleft,  generally  campanulate  with  valvate  segmenti. 
Petals  none,  or  4-5.  Stamens  as  many  as  calyx-segments,  or  twice  tbe 
number,  inserted  on  the  limb  or  inside  the  calyx.  Ovary  wholly  adnats 
to  calyx-tube,  1-ceUed ;  style  simple,  filiform.  Fruit  often  winged  ci 
angled,  1 -celled  or  1 -seeded.  Seed  pendulous,  with  a  coriaceous  or  mem- 
branous testa,  without  albumen.  iSnbryo  straight,  with  a  small  supeiiar 
radicle,  and  fleshy,  oily,  convolute,  plicate,  or  contortupUcate  cotyledim 
—Gen.  PI.  L  683  ;  Royle  IlL  209 ;  Wight  DL  L  211. 

Flowers  in  spikes  or  raceniea. 
Climbing  shrubs  or  undershrubs,  with  opposite  leaves  .     1.  CoMBBiTUM. 

Trees  or  shrabs  wholly  glabrous,  with  alternate  thick  fleshy 

leaves  .  .  .2.  LuMHimiA. 

Large  trees,  with  alternate  or  snbopposite  leaves ;  fruit  large, 

a  fleshy  dmne,  or  dry,  with  8-7  wings       .  .  .8.  Tsrmikalu. 

Flowers  in  globose  heads  ;  fruit  small,  flat,  imbricated    .  .     4.  ANOOiissua 

Calycojyteris  floribumiaj  Lam.  (Gdonia  fionbundOj  Boxb.  Cor.  PL  t  87 ;  K. 
Ind.  ii  428),  is  a  large  climbing  snrub  ;  bronchlets,  underside  of  leaves,  infkff- 
esccnce,  and  calyx  ru8ty-pul>cscent ;  leaves  opposite,  ovate-lanceolate  ;  flowcn 
greenish,  in  lai^  roundeil,  terminal  panicles.  Fruit  viUous,  ovoid,  1-eeeded, 
crowned  with  the  ptersistent  calyx,  YnXh  5  enlarged,  linear-lanceolate,  meoi- 
branous  lobes,  i-1  in.  long. — Burma,  Bengal,  South  India,  probably  in  flie 
Centr.  Prov.  Il  March-April.  G,  nutans,  Boxb.,  is  probably  not  specifi- 
cally ditfercnt. 

Quisqualis  indica,  Linn. ;  Boxb.  Fl.  Ind.  iL  427  ;  Wight  IlL  1 92  (Q.viUota, 
Boxb.,  TUe  BanoooH  Creejyer), — is  a  ha^  scandent  shrub  with  showy  flowen^ 
first  white,  then  blood-red  or  orange,  in  drooping  racemes.  Calvx-tube  filifonik 
3-4  in.  long,  bearing  at  the  throat  5  elliptic-oblonff  petals.  Fruit  oblongs  1| 
in.  long,  with  5  sharp  angles  or  wings. — Burma,  Indian  Archipelago,  grown  is 
gardens  throughout  the  greater  part  of  India.    FL  May-Sept 

1.  COMBBETUM,  Linn. 

Shrubs,  generally  climbing,  with  opposite,  rarely  verticillate  petioIaiA 
membranous  leaves,  and  polygamo-doicous  flowers.      Calyx-tube  cjtii^' 
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rkal  or  4-5-angledy  constricted  above  the  ovary,  with  a  campanolate  4-5- 
left  deciduous  limb.  Petals  4-5,  small,  inserted  between  the  calyx-lobes, 
tamens  8  or  10,  biseriate,  with  long  slender  filaments,  and  small  didymous 
[ithers.  Ovary  1-celled,  with  a  subulate  style,  and  2-6  pendulous 
roles.  Fruit  coriaceous,  often  filled  with  spongy  cellular  tissue,  4-6- 
D^ied  or  4-6-winged,  1 -seeded. 

1.  0.  decaadnim,  Roxb.  Fl.  Ind.  il  232  ;  Cor.  PL  t.  59.— Syn.  Paivrm 
Murghiiy  DC. ;  W.  &  A.  Prodr.  317.  Vem.  Dhohda^  Chindwara ; 
\mk,  Gonda,  Oudh. 

A  large  climbing  shrub ;  young  leaves,  branchlets,  and  inflorescence 
bthed  with  soft  silky  pubescence.  Leaves  glabrous,  opposite,  elliptic- 
bkmg,  acuminate,  about  6  in.  long  on  short  petioles,  with  6-8  main 
(tend  arcuate  nerves  on  either  side  of  midrib.  Flowers  pentamcrous  and 
ecandrous,  on  numerous  cylindrical,  terminal,  and  lateral  bracteate 
nkea,  forming  a  long  panicle,  the  floral-leaves  coloured.  Bracts  as  well 
I  peduncles  and  calyx  clothed  with  soft  ferruginous  hairs.  Fruit  1  in. 
og,  with  5  equal  broad  obtuse  membranous  wings. 

Gammon  in  Bengal,  Behar,  South  India,  Oudh,  Kamaon,  and  the  Central 
Rnrmces,  chiefly  in  openjungle.  Fl.  Feb.-March  ;  fruit  June. 
C  noAUfA,  Hamilt ;  Wall.  Cat  3994,  is  a  small  underHhrub,  vem.  Phargia, 
JBnaon,  perfectly  glabrous,  with  a  thick  woody  prostrate  stem.  Common  in 
m-luMis  of  the  Doons,  Siwaliks,  and  sub-Himalayan  tract,  from  the  Jumna 
>8iUdm,  in  the  Oudh  forests,  in  Behar,  and  the  Central  Provinces.  Flowers 
in.  long  to  end  of  stamens,  in  terminal  and  axillary  spikes,  bracts  deciduous, 
tves  opposite,  broad-obovate,  2-4  in.  long,  nvith  3-4  pair  of  main  lateral  arcu- 
ie  nenres.  The  leaf-  and  flower-bearing  stems  are  burnt  down  annually  to  the 
lol  by  the  fires.    Fl.  March,  ApriL 

2.  LTJMNITZEBA,  WiUd. 

I^ees  or  shrubs  with  alternate,  thick  and  somewhat  fleshy  leaves, 
lowers  white  or  red,  nearly  sessile,  racemose.  Calyx-tube  oblong,  a  little 
(donged  beyond  the  ovary,  with  2  adnate  bractlets  ;  limb  campanulate, 
lobed^  persistent.  Petals  5.  Stamens  5-10 ;  filaments  filiform ;  anthers 
(date.  Ovary  1-celled,  with  2-5  pendulous  ovules.  Fruit  small,  ovate- 
long,  more  or  less  compressed,  bluntly  angled,  crowned  by  the  persis- 
it  Gilyz,  enclosing  in  a  fibrous  pericarp  a  hard  osseous  1 -seeded  nut. 
ed  linear,  cotyledons  convolute. 

1.  L.  ncemosa,  Willd. ;  W.  &  A.  Prodr.  316.— Syn.  Petaloma  alier- 
folia^  Eoxb.  FL  Ind.  ii  372.  Vem.  jfripa,  Beng. 
k  tree  or  tall  shrub,  perfectly  glabrous,  with  spathulate  fleshy  crenate 
vm  2  in.  long,  somewhat  approximate  near  the  ends  of  branches; 
tenl  nerves  3-5  on  either  side  of  midrib,  indistinct.  Petals  white, 
tamfins  10.  Eacemes  (more  correctly  spikes,  as  the  flowers  are  all  but 
enle)  lax,  longer  than  leaves,  axillary,  or  from  below  the  leaves. 

On  the  edge  of  salt-water  creeks  and  back-waters  in  the  Sunderbunds,  in 
Malabar  and  the  Konkan  ;  may  possibly  be  found  in  Sindh.  Found  also  on  the 
^W  river,  and  in  Australia.  Wood  strong  and  durable  ;  used  for  building, 
ind  famishes  a  large  portion  of  the  fuel  for  &lcutta  (Roxb.) 
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3.  TEBMINALIA,  Linn. 

Trees  or  large  shrubs  with  alternate  or  subopposite  leaves,  genenllj 
petiolate  and  entire.  Flowers  sessile,  small,  greenish  or  white,  geneEsDj 
in  long  spikes,  bisexual  or  polygamous.  Calyx-tube  ovoid  or  cylindrical, 
constricted  above  the  ovary ;  limb  campanulate  or  cylindrical,  5-tootli6d, 
deciduous.  Petals  wanting.  Stamens  10,  in  2  rows;  antiiers  small, 
versatile,  dehiscing  longitudinally.  Ovary  inferior,  l-oeUed.  Ovnlea  % 
rarely  3,  pendulous  £rom  the  top  of  the  celL  Fruit  1-seeded,  the  seed 
included  in  a  coriaceous  or  osseous  kernel ;  testa  membranous ;  cotyledfloa 
convolute. 

Fruit  fleshy,  ovoid,  withont  wings. 
Leaves  approximate  near  enos  of  branches;  petiole  longer 

than  I  blade  of  leal     Spikes  axillazy,  and  below  uie 

leaves ;  bracts  small,  cadncoos 1,  T.  beBerioa, 

Leaves  distant,  often  subopposite ;  petioles  shorter  than  ) 

blade  of  leaf.    Spikes  terminal  and  axillary,  often  panicn- 

late,  bracts  lanceolate  or  subulate 2.  7*.  CMMa, 

Fruit  coriaceous,  with  8-7  longitudinal  wings. 
All  leaves  subopposite ;  fiuit  large,  witn  5-7  thick  narrow 

wings  8.  7*.  AfjwMi. 

Upper  leaves  often  alternate ;  fruit  large,  with  5  thin  broad 

wings 4.  7*.  tammiiim, 

Upper  leaves  always  alternate  ;  fruit  small,  in  large  panidea^ 

with  1  very  large  and  2  small  wings       •  .        .    6.  7*.  pemieMi^ 

1.  T.  bellerica,  Roxb.  Cor.  PL  1. 198;  FL  Ind.  ii  431 ;  W.  &  A.  Prot 
313  ;  Wight  IlL  t.  91 ;  Bedd.  FL  Sylv.  t  19.— San&  TtuJia,  bdhenikk 
Vem.  Bahera^  hhaira^  Hind. ;  BoUray  balddy  Dekkan ;  Behedo,  Manderi; 
Tahaka  marra,  Gonds,  C.P. ;  ManjU  (the  bearing  tree),  C.P.  (R  Ul); 
TiaseiTif  Burm. 

A  large  tree,  with  slight  soft  rust-coloured  pubescence  on  young  bnndi- 
lets  and  calyx.  Leaves  approximate  at  the  ends  of  branchlets,  glabrooii 
slightly  pubescent  when  quite  young,  coriaceous,  pale  beneath,  broid- 
elliptic,  or  obovate-elliptic,  3-8  in.  long,  base  often  unequal,  apex  obfcoi^ 
retuse,  or  short-acuminate,  main  lateral  nerves  arcuate,  prominent^  5-8  on 
either  side  of  midrib.  Petiole  longer  than  }  length  of  lea£  Hoiren 
sessile,  dirty  grey  or  greenish  yellow,  with  a  strong  offensive  anelL 
Spikes  slender,  interrupted,  3-6  in.  long,  on  this  year's  shoots  in  the  adb 
of  leaves  or  below  the  leaves,  male  and  bisexual  flowers  mixed.  Biteii 
linear,  very  early  caducous.  Free  part  of  calyx  cup-shaped,  deft  half-iniy 
into  5  acute  triangular  segments,  woolly  inside,  with  long  brown  hain 
Filaments  inserted  below  the  calyxHsegments  and  twice  their  leogtt* 
Fruit  ovoid,  grey,  velvety,  with  5  more  or  less  indistinct  furrows  |  to  1 
in.  long;  nut  thick  and  hard.  Eoxburgh  describes  the  petiole  with  ^ 
'*  opposite  glands  on  the  upper  side  of  the  apex,  and  sometimes  neir  tiM 
base."  I  do  not  find  any  distinct  glands  on  the  specimens  before  JSti 
and  do  not  recollect  having  seen  them  in  India. 

Common  in  the  plains  and  lower  hills  throughout  India  and  Boima,  hot  no^ 
found  indigenous  in  the  arid  region  which  comprises  Sindh,  Western  BMpvtiBSi 
and  the  Southern  Panjab.    Along  the  foot  olthe  Himalaya  and  in  ue  ootcfi 
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dkjB  it  extends  nearlj  to  the  Isdufl,  but  is  scarce  near  its  western  limit 
ommoQ  in  the  Ondh  Sftl  forests.  Sheds  its  leaves  in  Feb.  and  March  ;  the 
vw  leaves  come  out  in  ApriL  The  young  foliage  is  of  a  copper-  or  tan-colour. 
L  FeK-May ;  the  fruit  ripens  during  the  ensuing  cold  season. 
Attorns  80-100  ft.,  with  a  tall,  straight,  regularly-shaped  trunk  6-10,  and  at 
BMt  16-20  ft.  girth.  Branches  spreading,  forming  a  broad  massive  crown, 
nk  ^  in.  thick,  dark  grey,  uneven  and  tesselated  by  broad  longitudinal  fur- 
m,  crossed  by  short  narrow  transverse  wrinkles,  the  old  bark  exfoliating  in 
ly  00^7  scales.  Wood  light  grey  or  yellowiBU,  open-  and  coarse-grained, 
irilv  worked,  but  not  durab^  No  distinct  heartwood,  the  cub.  ft.  of  ffreen 
rood  weighs  58-60,  of  seasoned  wood  d9-43  lb.  Used  for  planking,  packing- 
iMB,  canoes,  and  in  the  North-West  Provinces  for  house-building  alter  having 
nea  steeped  in  water.  An  insipid  gum  exudes  from  wounds  in  the  bark.  The 
nit  is  a  £&vourite  food  of  monkeys,  deer,  sheep,  ^ts.  and  cattle.  It  is  one 
if  the  Myrobalans  of  commerce,  and  is  used  in  dyemg  cloth  and  leather,  and  in 
tamhg,  and  is  exported  to  £urope.  Native  ink  is  made  of  it,  and  it  is  used  in 
nedidne  (Pharm.  Ind.  88).  The  kernels  are  eaten,  but  are  said  to  be  intoxi- 
Giting.    Cm  is  expressed  orom  them. 

2.  T.  Olielmla,  Eetzius— Tab.  XXIX.— Roxb.  Cor.  PL  t  197 ;  FL 
bi  ii  433 ;  W.  &  A.  Prodr.  313  ;  Bedd.  FL  Sylv.  t.  27.— Sana  Hari- 
biH.  Vem.  Havy  Harra^  Jiarara,  Hind. ;  HcUrOy  Harla^  Dekkan ;  Uir^ 
UahokOy  QondBf  Satpuia  range ;  Pangdh,  Burm. 

A  large  tree ;  young  branchlets,  leaf-buds,  and  youngest  leaves  with 
kog  Bofi  shining,  generally  rust-coloured,  sometimes  silvery  hairs.  Leaves 
diitaDt,  mostly  suboppoeite,  ovate  or  oblong-ovate,  acuminate,  3-8  in.  long, 
aiia  lateral  nerves  arcuate,  prominent,  6-12  on  either  side  of  midrib. 
Mole  shorter  than  |  length  of  leaf,  2  or  more  glands  on  the  upper  side  of 
flie  petiola  Flowers  senile,  dull-white  or  yellow,  with  a  strong  offen- 
■T6  smelL  Spikes  2-4  in.  long,  often  panided,  at  the  end  of  this  yearns 
diootSy  terminal,  above  the  leaves,  and  in  the  axils  of  the  leaves.  Bracts 
nbolste  or  lanceolate,  longer  than  flower-buds,  falling  after  the  flowers 
opeD.  Free  part  of  calyx  cup-shaped,  cleft  half-way  into  6  acute  triangular 
iqpBients,  woolly  inside  with  long  brown  hairs.  Filaments  more  than 
Mee  the  length  of  calyx-segments.  Fruit  obovoid  from  a  cuneate  base, 
nnstimeB  ovoid,  1-1^  in.  long,  more  or  less  distinctly  5-angled ;  nut  thick 
lad  hard,  with  a  rough  surfiace,  irregularly  5-grooved.  T.  citrina^  Roxb. 
Hind,  ii  435,  from  East  Bengal,  leaves  broad-lanceolate,  with  a  tapering 
bias;  firoit  elongate-obovoid,  nut  deeply  5-grooved,  may  possibly  be  a 
wiety  only. 

Biwalik  tract  and  outer  Himalaya,  ascending  to  5000  ft,  and  extending  west 

to  the  Sudej.    Common  in  Eastern  Bengal,  Behar,  Ctotaral  India,  and  South 

la^    BoiUn  of  the  Nerbudda  I  have  always  found  it  more  common  and  of 

kger  nze  at  elevations  above  2000  fU — for  instance,  on  the  high  lands  of  the 

BitoQxas.    Cultivated  occasionally  in  the  sub-Himalayan  tract  of  the  Panjab  to 

wlodus.    Sheds  its  leaves  in  Feb.  and  March,  the  new  foliage  comes  out  in 

iffiL  the  flowers  appear  shortly  afterwards,  and  the  fruit  ripens  January  to 

lurch  of  the  ensuing  year. 

In  the  Panjab  j;enerally  a  small  tree  4-5  ft.  girth,  farther  south  and  under 
kfODiable  conditions,  attains  a  large  size,  80-100  ft,  with  a  tall,  straight,  regu- 
^7-«haped  stem  8-12  ft.  girth.    Bark  j^l  in.  thick,  dark-coloured,  cracked 
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and  furrowed,  woody  scales  exfoliating.  Sapwood  large,  heartwood  with  id 
irregular  outline,  pole  or  dark  brown,  finely  mottled,  often  with  a  yellowisb  or 
greenish  tinge,  hard,  close-grained,  and  heavy.  Regarding  weight  and  transrene 
strength  there  is  some  uncertainty.  Skinner  gives  the  weight  of  the  wood  &om 
the  Peninsula  at  54  lb.  per  cub.  ft,  R  Thompson  (wood  from  the  Satpmi) 
at  63^.  Pangah  wood  from  Burma  is  said  to  weigh  58  lb.  by  Benson,  OO  bj 
Skinner,  and  the  result  of  mv  experiments  in  1864  was  66.3.  But  in  1861, 
when  preparing  a  collection  of  woods  for  the  Exhibition  of  1862, 1  found  tin 
Burma  wood  to  weigh  53  lb.  only.  As  there  is  no  reason  to  believe  that  the 
Fanaah  of  Burma  is  a  different  species,  the  readiest  explanation  is,  that  the 
weignt  of  the  wood  varies  within  wide  limits — viz.  between  53  and  66  IhjMr 
cub.  ft.  So  much  is  certain,  that  it  is  heavier  than  the  wood  of  T.  heUeriea,  ^ 
value  of  P.  is  given  by  Skinner  (for  South  India  wood)  at  825,  for  Burma  wood 
at  1032,  which  agrees  with  the  result  obtained  by  Benson  (1033).  My  experi- 
ments with  Burma  wood  (in  1864)  gave  810, 1230,  and  1230.  Pangak  wood  h« 
numerous  fine  medidlary  rays,  the  annual  rings  are  fairly  distinct,  the  pores  m 
numerous  in  the  inner  (spring  and  summer)  wood,  and  there  is  often  a  nairov 
belt  of  outer  (autumn)  wood  without  x>ores.  It  takes  a  good  polish,  and  is  furir 
durable ;  it  is  used  for  furniture,  carts,  agricultural  implements,  and  house-hniu* 
ing.  The  bark  is  employed  for  tanning  and  dyeing.  Hollow  rounded  galls  to 
1  in.  diam.  are  formed  on  the  younff  twigs ;  they  are  very  astringent,  used  to 
make  writing-ink,  in  tanning,  and  in  dyeing.  The'galls  are  called  Salrt-ht-fkA 
in  the  Dekkan,  and  Kadukai  in  TamU.  The  dried  fruit  are  the  Blade  Myrobi> 
lans  of  commerce  {Har,  harrd).  The  dried  unripe  fruit  is  called  Bmkm^ 
zangihar^  kalehar  (Moodeen  Sheriff  SuppL  to  the  Pharm.  of  India  242},  nu 
many  varieties  of  it  are  sold  for  tanning,  dyeing,  and  as  a  medicine. 

3.  T.  Axjuna,  Bedd.  FL  Sylv.  t  28.— Syn.  T.  Berryi  and  glabra,  W. 
&  A.  Prodr.  314 ;  Pentaptera  Arjuna  and  glabra,  Eoxb.  FL  Ind.  iL  43A, 
440.  Sans.  Arjuna,  kakubha  (Eoxb.)  Yem.  Anjun,  arjua,  arfim, 
anjani,  arjan,  kalma,  katoa,  kowa,  kohcu     (Atjuna  sadra,  Guzezat) 

A  large  tree,  with  huge  often  buttressed  trunk,  smooth  grey  bark,  and 
drooping  branchlets ;  glabrous,  inflorescence  only  slightly  pubesoeiit 
Leaves  generally  subopposite,  hard,  coriaceous,  oblong,  5-8  in.  long,  on 
short  petioles,  with  2  large,  often  cylindrical  glands  at  the  base  of  the  leaf 
or  on  petiole,  glabrous  on  both  sides,  pale  brown  beneath ;  main  lateral 
nerves  arcuate,  10-15  on  either  side  of  midrib.  Flowers,  like  those  of 
T,  tomentosa,  in  cylindrical,  pedunculate^  terminal  and  axillaiy  spikei^ 
generally  congregated  into  short  panicles.  Fruit  1-1^  in.  long,  with  M 
equal,  brown,  hiuxi,  coriaceous,  thick,  narrow  wings,  less  than  ^  in.  mk, 
indistinctly  and  irregularly  marked  with  ascending  cross-lines. 

Common  on  the  banks  of  rivers,  streams,  and  dry  water-courses  in  Oentral 
and  South  India  and  BengaL  Also  in  the  Oudh  forests.  Farther  west  in  tlu  Si- 
walik  tract  and  the  outer  Himalayan  valleys,  only  here  and  there  (Gariiwal, 
Hardwar).  In  the  Panjab  it  is  cultivated  (not  indigenous),  west  to  the  Bavi 
Fine  specimens  near  I^angra.  Fl.  April,  May  ;  the  fruit  ripens  in  the  cold 
season.    The  tree  is  never  quite  leafless. 

Attains  80-100  ft.,  with  a  tall,  large,  but  not  regularly-shaped  trunk,  40-90 
ft.  to  the  first  branch,  10-20  ft.  girth,  with  angular  excrescences  and  huge  bn^ 
tresses.  Crown  handsome,  close,  lan^e,  oval ;  branchlets  drooping.  Barkgreennh 
white,  often  green,  or  grey,  slate-coloured  or  purplidi,  flaldng  oflf  in  laige  thin 
layers,  showing  a  fresh  green  surface.  Sapwood  wliitish,  heartwood  dark  hrown, 
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iL    Weight,  48-54  lb.  per  cub.  It    Value  of  P.  806-8i0.    Apt  to  split 
liogy  not  eiAy  to  work ;  used  for  carto,  agricultural  implementay  and 
llie  bark,  sold  in  the  baiaan  of  South  lodia,  is  in  great  repute  as  a 
d  for  external  use  on  wounds. 

tomentoea,  W.  &  A.  Prodr.  314 ;  Bedd.  Fl.  Sylv.  t  17.— Syn. 
ilofo  and  eoriaeea,  W.  &  A.  Prodr.  1.  c. ;  Pentaptera  eremdata^ 
,  and  tomentoBa,  Boxb.  FL  Ind.  ii.  438-440.  Sans.  Ascata.  Vem. 
MtVi,  assaina,  arsaiuy  amay  assafij  N.  W.  Ind. ;  Ain,  ayin^  Bomb. ; 
no,  C.P. ;  Mard  marra,  Gonds,  C.P. ;  Sag,  hag,  Sader,  Saddr, 
ddn\  Nimar,  Guzerat,  and  adjoining  parts  of  Mejwar ;  Matti,  kari . 
zanar. ;  Taukkyan^  Barm. 

ge  tree,  with  a  taU,  regolarlj-shaped  trunk.  Bark  rough,  black, 
stacked ;  joong  branches,  inflorescence,  and  young  leaves  clothed 
ort,  rust-colonied  pubescence.  Leaves  hard,  coriaceous,  oblong  or 
turely  obovate-oblong,  5-9  in.  long,  on  short  petioles,  with  1-2 
near  the  base  of  the  midrib,  soft-tomentoee  beneath  or  glabrous 
I  sides  when  fdll-grown ;  main  lateral  nerves  arcuate,  10-20  on 
ide  of  midrib;  the  top  leaves  near  the  end  of  the  branch  gener-' 
anate,  the  lower  leaves  subopposite.  Flowers  of  a  dull  yellow 
n  erect  terminal  panicles,  the  lower  branches  in  the  axils  of  leaves, 
lanceolate,  longer  than  buds.  Free  part  of  calyx-tube  flat  cup- 
hairy  within,  with  5  broad  ovate  acute  segments.  (Fl.  all  bisex- 
cb.)  Fruit  1^2  in.  long,  with  5  broad,  coriaceous,  orown  wings, 
broad,  and  as  long  as  the  fruit,  marked  with  numerous,  closely 
,  horizontal,  prominent  lines,  running  from  the  axis  to  the  edges ; 
wings  thin,  irregularly  crenulate.  There  is  a  marked  variety  with 
t)  drooping  branchlets,  larger  broad-ovate  leaves,  and  very  Luge 
in.  long,  which  merits  further  study.  I  have  found  it  in  Burma 
iiril  1863)  in  the  Oudh  forests  between  the  Mohan  and  Sarda  rivers, 
las  been  noticed  in  Kamaon  and  elsewhere.  The  bark,  however, 
ime  as  that  of  the  ordinary  form  with  oblong  leaves. 

imon  tree  in  the  moister  r^ons  of  India.  In  the  Siwalik  tract  and 
imalayan  valleys  it  goes  west  as  far  as  the  KAvi,  and  in  places  ascends 
ft.  In  Western  Incua  its  limit  appears  to  be  in  the  forests  south-west 
.uch,  where  several  places  (Sadri,  bara  Sadri,  Chota  Sadri)  seem  to  have 
their  names  from  it  It  is  also  found  on  the  western  edge  of  the  Malwa 
id,  east  of  the  Bunass  river  (Bassi  forests).  East  and  south  of  these 
t  extends  throughout  Central,  Eastern,  Southern  India,  and  Burma, 
best  in  heavy  binding  soils.  FL  April.  The  fruit  ripens  in  Feb.-April  of 
ing  year.  Coppices  fairly  well.  The  tree  bears  long-continued  pollard- 
the  Sattara  district  along  the  line  of  Gliats,  and  east  of  the  narrow  belt 
reen  forest  which  fringes  the  edge  of  the  Ghats,  there  is  a  broader  belt 
,  mainly  composed  of  deciduous  trees,  from  10-15  miles  wide,  where  the 
)f  cultivation  has  been  for  centuries  periodically  to  cut  the  underwood, 
save  a  certain  number  of  standard  trees,  which  are  pollarded,  every  time 
erwood  is  cut  The  underwood  is  burnt  with  the  branches  of  the  pol- 
id  the  ashes  serve  to  fertilise  the  fields.  The  hilU  in  that  portion  of 
rict  are  thus  studded  with  numerous  huge  pollards,  principally  of  Ter- 
\  tnmentoga,  beff^ray  Careya  arfxrrea,  ana  Lagertftraemia  lanceolaUt ; 
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and  alonp[  the  foot  of  the  Ghats,  in  the  contig:aotis  portion  of  the  Batmm^  dii- 
trict,  as  far  as  there  is  any  forest  vegetation  left,  a  similar  system  of  cnltivatki 
prevails,  and  a  large  portion  of  the  pollards  are  of  TemUnalia  panicukUa,  m 
addition  to  the  other  trees  mentioned. 

T,  tomentosa  does  not  generally  lose  its  leaves  until  Feb.  March  or  Apnl^ 
but  is  one  of  the  latest  trees  in  the  dry  forest  to  come  out  in  fresh  leaL  Thn 
on  the  1st  May  1870,  in  the  Sattara  district,  Ain,  DhaurOy  and  Moi  ((kbm 
Wodier)  were  quite  bare,  whereas  Dopdli  {Bo9weHia  thurtfera),  Dhmtm 
{Grewia  vestita),  Lendia  (Lagerstroemia  oarviflora),  KumJbi  {Uareya  ar6or0d^ 
Dhaivan  {jCoraia  Macleodit),  were  in  fuU  leaf  or  coming  into  leaf. 

AttainH  80-100  ft.,  trunk  straight,  symmetrical,  40-50  fit.  clear  to  the  fint 
branch,  8-10  ft.  girth.  In  Burma  the  tree  attains  much  lai^r  size— 80  ft  to 
the  first  branch,  and  a  girth  of  12  ft.,  being  the  average  size  of  full-grown  tm 
on  good  soil.  A  small  knotty  tree  when  kept  down  by  lopping.  Bark  1-2  in. 
thick,  dark  grey,  nearly  black,  irregularly  tesselated  by  aeep  and  wide  longh 
tudinal  furrows,  and  smaller  transverse  cracks,  thick  quadrangular  plitti 
exfoliating.  Inner  bark  red.  Sapwood  whitish  or  yellow.  Heartwood  diifc 
brown,  mottled  with  darker  streaks,  often  nearly  black,  hard.  Mednllnj 
rays  numerous,  very  fine.  Pores  small,  surrounded  by  irregular,  narnnr. 
more  or  less  concentrically  arranged  lines  of  whitish  patches.  The  cuh.  fici 
seasoned  wood  weighs  60  lb.  on  an  average,  the  extremes  ranging  betweoi  50 
and  70  lb.  There  is  no  difference  in  weight  between  the  Burma  and  India 
wood.  The  green  wood  weighs  between  70  and  80  lb.  per  cub.  ft  The  men 
value  of  P.  is  given  by  Skinner  at  860,  which  is  a  fair  average  of  the  numeriMi 
experiments  made  with  this  wood  by  different  authors  and  in  different  paitiflf 
India — the  extremes  being  591  and  1104.  Baker's  figures  alone  range  oouU- 
erably  lower  ;  4  experiments  made  with  Assart  from  the  Jainaghar  (^rmfM 
timl>er  agency,  weighing  61.6  lb.  on  an  average,  gave  the  mean  value  of  K 
at  677.  Bat  Puckle^  experiments  with  Matti  wood  from  Mysore  (weu[ht5BJJ 
lb.)  gave  an  average  of  1010 ;  and  my  experiments  in  1864  vrith  TaM}m 
wood  from  Burma  (weight  56.43)  gave  a  mean  value  of  903.  It  is  for  finUMr 
inquiry  whether  the  wood  of  this  tree  from  North  India  has  less  truuvott 
strength  than  that  from  Burma  and  the  South.  The  wood  does  not  mma 
readily,  and  is  apt  to  warp  and  crack  ;  its  grain  is  coarse  and  curly,  and  it  ii 
not  easily  worked.  Its  durability  is  most  uncertain.  In  Burma  the  heartvood 
decays  rapidly  ;  in  North  India  beams  and  kurries  are  at  times  found  to  ^ 
well,  and  at  other  times  they  perish  from  dry-rot  and  are  eaten  by  insects.  It 
is  used  largely  in  North  and  Central  India  for  house-building,  fot  carti>  rice- 

Eounders,  ship-  and  boat-building.  It  is  an  excellent  fuel,  vielding  a  powwW 
eat,  and  furnishing  good  charcoal.  Potash  is  in  places  made  of  it  The  \iA 
is  used  for  tanning,  and  the  ashes  of  the  bark  are  chewed  with  the  Betel-kit 
The  common  Tasar  (tussah)  silkworm  feeds  on  the  leaves,  and  the  tree  ii  <• 
that  account  pollarded  (where  not  protected)  all  over  the  Satpura  forests.  Likk 
is  occasionally  gathered  on  the  branches,  and  in  Oudh  and  the  North-WeA 
Provinces  the  leaves  are  lopped  for  cattle-fodder.  The  flowers  are  often  attacked 
by  a  cynipsy  producing  numerous  small  peppercorn-like  galls  on  the  flovcf^ 
stalks,  which  are  persistent  and  remain  a  long  time  on  the  tree,  in  the  place  » 
the  fruit  which  is  not  formed. 

5.  T.  panicnlata,  W.  &  A.  Prodr.  315 ;  Bedd.  FL  Sylv.  t.  20.— 8yiJ 
PetUaptera  panicnlata,  Koxb.  FL  Ind.  ii.  442.  Vein.  Kft^'al,  JcMtt^ 
Konkan;  Honal,  Canara. 

A  large  tree,  nearly  glabrous ;  inflorescence,  bracts,  and  ovaiy  iqst^ 
tomentose.    Leaves  coriaceous,  pale-brown  beneath,  oblong,  acnmiiiit< 
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from  a  cordate  or  rounded,  often  unequal  base,  4-7  in.  long,  on  slioi-t  peti- 
ole; main  lateral  nerves  10-15  on  either  side  of  midrib.  The  upper 
leaves  always  alternate,  the  lower  subopposito.  Flowers  on  slender  spikes 
ia  large  spreading  panicles;  bracts  ovate,  long-acuminate,  recurved. 
0?aiy  cylindrical  or  ovoid ;  free  portion  of  calyx  reddish  brown,  globose 
in  bad,  afterwards  cup-shaped,  with  long  brown  hairs  inside.  Fruit  ^-| 
in.  long,  sessile,  dose-set  in  large  spreading  panicles,  with  2  smaller  and 
1  lar^  wing,  the  latter  transversely  oblong,  \-^  in.  long,  and  f-1  in. 
broad. 

Common  in  the  forests  along  the  western  coast ;  rare  above  Ghat  in  the  lati- 
tude of  Bombay.  I  do  not  know  it  north  of  the  Konkan,  and  have  not  noted  it 
baa  the  Khandeiah  Dangs  and  the  Mandevi  forests ;  but  it  may  be  found  in 
tkeNerbudda  valley.  FL  Aug.,  Sept.;  the  fruit  ripens  in  March,  ApriL  The 
tiaber  is  useful,  makes  good  plankmg,  and  is  fairly  durable.  The  handles  of 
plooghs  in  the  Ratnagiri  district  are  made  of  Kindal  and  A  in. 

4.  ANOGEISSUS,  Wall. 

Trees  with  alternate,  petiolate,  entire  leaves,  and  small  bisexual  flowers 
in  globose  heads  on  slender  peduncles.  Calyx-tube  compressed,  2-winged 
It  the  base,  prolonged  above  the  ovary  into  a  narrow,  often  slender  tube, 
expanding  at  the  top  into  a  campanulate  deciduous  5-cleft  limb.  No 
petels.  Stamens  10,  biseriate ;  filaments  filiform,  exserted  ;  anthers  small, 
eoidate,  versatile,  dehiscing  longitudinally.  Ovary  1 -celled,  with  2  pendu- 
kns  ovules.  Fruit  small,  coriaceous,  broadly  2-winged,  imbricated  in 
S^bose  heads,  rostrate  by  the  persistent  calyx-tube.  Seed  ovoid  ;  cotyle- 
dons oonvolute. 

LetTn  oval  ovate  or  ovate-lanceolate,  beak  as  long  as  or  longer 
than  fruit. 
Lfltrea  oval  or  ovate;    flower-heads   in   fascicles  or  short 

racemes  ;  peduncles  as  long  as  or  shorter  than  heads  I,  A.  Udifolia. 

Leaves  ovate-lanceolate,  flowor-heads  solitaiy;  peduncles  as 

long  as  or  longer  than  heads        .  .  .        2.  A,  acuminatn. 

hmm  obovate,  beak  shorter  than  fruit  .        S,  A,  jfemlula. 

1.  A.  latifolia,  WalL  ;  Bedd.  Fl.  Sylv.  t.  15.— Syn.  Conocarpiis  lati- 

w,  Roxb.  FL  Ind.  il  442 ;  W.  &  A.  Prodr.  316 ;  Wight  Ic.  t.  994  ; 

Royle  IlL  t.  45.     Vem.  Dhau,  dkauri,  dhaura,  ddwa,  dJiaica,  dohu,  hakli, 

^fiklL     Local  names :  Golra,  goldia^  dJiaukra,  dhokri^  diiu,  Eajputana  ; 

Qardhdwaf  Banda;  Duidaga,  dindal,  Canar;  Sin'  mdnn,  Tel. 

A.  krge  tree,  with  smooth,  white-grey  bark  ;  young  trees  with  spines- 
^t  branches ;  branchlets  and  young  leaves  with  soft  silky  pubescence. 
Wes  coriaceous,  subopposite,  on  short  petioles,  oval  or  ovate,  rarely 
OTKte-lanceolate,  obtuse  retuse  or  emarginate,  glabrous  when  full-grown  ; 
Hin.  long ;  main  lateral  nerves  arching,  6-10  on  either  side  of  midrib, 
^wer-heads  in  short  axillary  racemes ;  peduncles  as  long  as  flower- 
^'tt'da  or  shorter.  Wings  of  fruit  nearly  orbicular,  glabrous,  persistent 
^p:-tube  (beak)  slightly  pubescent,  as  lonpj  as  or  longer  than  the  fruit. 
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Common  and  often  gregariouB  in  the  deciduous  forest  of  South  and  Cental 
India.  In  the  sub-Himamyan  forests  west  to  the  Ravi,  ascending  to  9000  & 
Aravalli  hills.  (A  varietv^  with  small  silky-pubescent  leaves,  14  in.  loiu;,  not  u- 
common  in  the  Central  Provinces.)  Bare  during  most  part  of  the  diy  setaon. 
From  November  the  foliage  begins  to  have  a  fine  copper^tint,  is  generally  dui 
in  February,  and  the  new  leaves  come  out  in  May.  Fl.  May-June,  sometmn 
later  (Jan.  Feb.,  Roxb.)  The  seed  ripens  Nov.-Feb.  Coppices  vigoioiii^. 
Suffers  from  frost  In  Januarv  1870,  on  the  borders  of  Pertangarh,  sonth-vok 
of  Nimach,  I  found  that  it  had  been  injured  a  good  deal,  Acada  (Medm 
had  suffered  less,  and  A,  leucophlcea  not  at  aU.  In  North  India  attains  00-70 
ft,  with  a  tall,  erect  trunk,  often  deeply  fluted,  and  30-40  ft  to  first  bnoA, 
girth  6-9  ft,  in  habit  and  appearance  not  unlike  LagtrttrcemiaparvifiorfL  BiA 
thin,  smooth,  white,  greenish-white  or  cinereous,  with  slate-coloured  pstdM 
Thin  whitish  flakes  euoliatins.  Inner  bark  purplish,  compact  Wood  lidil- 
or  dark-brown,  variegated  witn  darker  veins,  tne  centre  wood  of  old  trees  cAfli 
very  dark.  A  handsome  wood,  close-  and  even-grained,  compact,  hard,  fo; 
tough  and  elastic.  A  cub.  ft  of  the  seasoned  wood  weighs  between  57  and  tt 
lb.,  and  75-80  lb.  while  green.  Its  average  transverse  strength  is  given  If 
Skinner  as  P.  ^  1220,  but  other  authors  give  a  lower  figure.  T\ijm  the  avem 
of  3  experiments  by  Puckle  (Mysore  w(^)  is  870,  and  of  3  experiments  maoB 
by  J.  6.  French  at  the  workshops  of  the  Madras  railway  was  752.  The  dettf* 
mination  of  the  transverse  strength,  therefore,  demands  further  experiments.  So 
much,  however,  is  certain,  that  the  wood  is  highly  valued  on;account  of  itsgmt 
strength  and  toughness.  It  is  universally  us^  for  axe-handles,  poles  for  cinT- 
ing  loads ;  in  many  parts  of  India  the  axles  of  native  carts  are  made  of  it,  wm 
staiid  heavy  weights  on  rough  roads.*  But  it  warps  and  splits  in  seasonings  tti 
unless  kept  dry  is  not  verv  durable.  It  is  used  extensively  for  constrodioiv 
furniture,  a^cultural  implements,  and  for  shipbuilding.  It  is  valued  next  to 
Teak,  Sdl,  Bija  sal,  and  Asna,  It  makes  ^oid  charcoal,  and  yields  exceOot 
fuel.  From  mcisions  in  the  bark  a  fine  white  hard  gum  is  obtained  (dhoKfir 
ka-^ond),  similar  to  gum-arabic,  eniployed  in  cloth-printing,  like  that  of  (MiM 
Wodier,  and  sold  extensively.  In  Meywar  and  Kamaon  the  leaves  are  used  fiir 
tanning. 

2.  A.  acnminata,  Wall ;  Bedd.  FL  Sylv.  t  16.— Syn.  Canoearfm 
acuminata,  Roxb.  Yl.  Ind.  iL  443  ;  W.  &  A.  Prodr.  316.  Vem.  iW 
mdnu,  panchmariy  paunchlnan,  Telugu ;  Yungben,  Burm. 

A  large  tree,  with  rough  dark -grey  bark  and  pendulous  brancUcAi; 
branches,  leaves,  peduncles,  and  calyx  clothed  with  soft,  adpreesedto* 
mentum.  Leaves  subopposite,  on  short  petioles,  ovate-  or  oblong-lancecM 
1^-2|  in.  long.  Flower-heads  solitary,  f  in.  across,  when  in  flower,  oi 
slender,  axillary,  often  reflexed  peduncles;  sometimes  branching,  olteB 
with  a  few  small  leaves  or  bracts.  Free  pa^  of  calyx-tube  elongated,  to 
mentose.  Peduncles  as  long  as  or  longer  than  heada  Fruit  with  wing 
broader  than  long,  glabrous  ;  edge  of  wings  irregularly  dentate ;  penistes 
calyx-tube  hirsute,  longer  than  fruit. 

*  The  carts,  which  carry  timber  and  Bamboos  from  the  Bnrreea  forests  to  the  ff9t 
timber-mart  of  Reyna  near  the  Mye  river,  on  the  borders  of  Guzcrat.  have  axles  ar 
linch-pins  of  DkaurUy  the  boss,  nave  and  fellies  of  Bia  {Pterocarjnu  Martuphm),  U 
spokes  of  Khair  {Acacia  Catechu)^  the  yoke  of  Teak,  and  the  pole  of  Ougeinia  dtdhti 
(fioides.  On  the  other  hand,  the  carts  which  come  up  from  the  open  country  of  Gnz 
rat  have  axle  and  linch-pin  of  iror,  the  nave  of  Rohin  {Soymida  fibrifiiga),  booi 
with  iron,  and  fellies,  spokes,  the  yoke-pole,  and  platform  of  Babul  {Jcacia  arahica) 
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Banna  and  Northern  Circan.  Gtodavery  forests.  A  tree  which  Mr  R.  Thomp- 
ftm  in  1870  foand  on  the  Nagpahar  in  the  Mandla  district,  and  (abundantly)  on 
the  Pachmarhi  plateao,  yem.  Khardi,  was  referred  to  this  species  by  Dr 
Stewart ;  bat  I  have  not  seen  any  of  the  specimens  collected  by  Mr  Thompson, 
and  am  therefore  nnable  to  decide  whether  it  is  this  or  the  following  species. 
B.  Thompson's  description  states,  **  The  cones  of  this  species  are  much  larger 
than  those  of  (7.  lati/olia,"  which  would  point  to  (7.  acuminata,  and  not  to  C. 
m^frti/oliay  the  cones  of  which  are  smaller.  He  further  describes  it  as  a  tree  of 
modeirate  size,  bark  smooth,  whitish,  occasionally  rugose  and  exfoliating,  dusky. 

a -branched  and  well  clothed  with  dense  foli^y^.  Leayes  considerably 
n  than  those  of  C-  latifolia.  Coming  into  fresh  leaf  about  May,  buds  and 
yoong  leayes  coyered  with  a  beautiful  silyery  tomentum.  FL  in  May  ;  seed 
lipens  Jan.'-Feb. 

In  Burma  A.  acuminata  is  a  lar^  tree,  12  ft  girth,  trunk  regularly  shaped, 
80  ft  to  the  first  branch  on  good  soil.  The  wood  is  greyish  brown,  with  orange 
or  dark-brown  streaks,  hard,  warps  and  cracks  in  seasoning.  MeduUary  rays 
Toy  numerous  and  yery  fine,  rores  numerous,  small,  uniformly  distributed. 
Wd^t  of  a  cub.  ft.  50-59  lb.    P.  =  880  (Skinner). 

3.  A.  pendnla^  Edgewoith  Catalogue  of  Plants  in  the  Banda  diatrict, 
p.  47.— Syn.  A,  myrti/oUa,  Wall  Cat  No.  4017;  Royle  EL  p.  209.  (The 
htter  name  is  older,  but  Edgeworth  was  the  first  to  describe  the  tree.) 
Tenu  DhaOy  DJiaukra,  kola  dhokra^  Mey war ;  Kardahi,  Gwalior. 

A  small  gregarious  tree,  with  pendulous  branches,  and  light  adpressed 
pabescence  on  leayes  and  bianchlets.  Leayes  alternate  and  subopposite, 
oboTate,  obtuse  or  mucronate,  ^-1  in.  long,  narrowed  into  a  short  slender 
petiole,  with  5-7  pairs  of  arcuate  lateral  nerves  joined  by  elegant  reticulate 
Tenation.  Flower-heads  small,  j-  in.  across  when  in  flower ;  free  part  of 
calyx-tube  short,  pubescent.  Fruit  with  narrow  wings,  nearly  orbicular ; 
penistent  calyx-tube  shorter  than  fruit. 

Common  in  Hajputana  and  Bandelkhand,  extends  north  to  the  banks  of  the 
Jamna,  and  south  to  the  Mye  riyer ;  has  been  found  near  Deesa  (Stocks):  The 
nnall-leayed  Conocarpus  on  the  Pachmarhi  plateau  is  probably  this  species. 
(Foi8yth  giyes  Conocarpus  myrtifolia  from  the  Satpurus  under  the  yem.  name 
^Kardaniy  aq  not  yery  common,  with  reddish-white  wood. — The  Highlands  of 
Oentral  India,  p.  462.)  On  dry  hills  only  a  shrub,  under  more  fay  curable  cir- 
eomstances  a  moderate-sized  tree.  Trunk  short,  3-5  ft  girth,  branchlets  droop- 
ing. In  January,  when  the  tree  is  in  fruit,  the  foliage  has  a  beautiful  red- 
diah-brown  colour  similar  to  the  foliage  of  Beech  in  autumn.  This  tree  forms 
Cuttts  on  the  hills  of  Meywar,  near  Humirgarh,  Bassi,  Chittor,  and  other 
^tces,  either  pure  or  mixed:  Often  associated  with  Conocarpus  IcUi/olia, 
Vasearia,  and  a  few  other  trees.  Many  of  these  forests  of  A  .pendula  are  strictly 
pKaerved,  among  others  the  forest  which  clothes  the  lower  slopes  of  the  Chit- 
tor  fort,  and  numerous  temple  forests  in  that  part  of  the  country.  It  is  also 
foond  on  the  dry  ^eiss  hills  of  Mairwara  near  Todgarh.  The  tree  coppHce 
Veil,  and  as  it  thnyes  in  the  dry  districts  of  Central  India  its  requirements 
i&erit  careful  study.  Experiments  with  the  wood,  grown  in  Qwalior,  were  made 
by  Cunningham — ^the  cubl  ft.  was  found  to  weigh  59  lb.,  the  yalue  of  P.  in  5 

experiments  ranged  between  697  and  1034,  ayerage  837. 
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Trees  or  shrubs,  with  simple^  generally  entire  leaves,  in  most  genera 
dotted  with  translucent  glands,  opposite  or  alternate,  without  stipuIoL 
Flowers  regular  and  generally  bisexuaL  Calyx-tube  adnata  to  the  ovuy, 
limb  free,  4  -  5  -  cleft,  often  closed  in  bud,  and  bursting  into  inegnlar 
lobes,  or  coming  off  entire.  Disc  coating  the  calyx-tube.  Petals  14}, 
sometimes  none,  inserted  on  the  edge  of  the  disc,  in  bud  imbricate,  some- 
times more  or  less  connate  into  a  caducous  calyptra.  Stamens  perigynoofl^ 
generally  numerous,  inserted  on  or  inside  the  edge  of  the  disc,  in  one  or 
several  rows ;  filaments  free,  or  connate  at  the  base  in  a  short  ring  or  tnbe^ 
or  in  bundles  generally  opposite  the  petals  ;  anthers  2-celled,  versatile  or 
basifixed,  the  colls  mostly  dehiscing  longitudinally.  Ovary  syncarpo^ 
inferior,  rarely  adnate  at  the  base  only,  either  1 -celled,  or  more  often  witk 
2  or  more  cells  ;  style  simple  ;  stigma  small,  capitate  or  peltate ;  omleB 
numerous.  Seeds  generally  without  albumen. — Gen.  PL  L  690 ;  Eoyle 
111.  216  ;  Wight  111.  il  6. 

Leaves  dotted  with  resinous  glands,  generally  opposite. 
Calyx  truncate,  the  orifice  closed  by  a  deciduous  operculum  ; 
fruit  hard  and  woody ;  leaves  of  young  shoots  opposite, 
of  flowering  branches  alternate .  .  .1.  Euoaltftus. 

Calyx  generally  lobed  ;  leaves  opposite ;  fruit  fleshy. 
Free  portion  of  calyx  entire,  bursting  irregularly  or  coming 

ofi*  entire        ......        2.  PsmiUM. 

Free  portion  of  calyx  4-5*lobed     ....        8.  EuoEXiA. 

Leaves  not  dotted  with  resinous  glands,  alternate. 
All  stamens  antheriferous  ;  fruit  dry  .  .  .         4.  BarbingtoSU. 

A  portion  of  stamens  only  antheriferous  ;  fruit  fleshy  5.  Careta. 

1.  EUCALYPTUS,  Umritier. 

Shrubs  or  trees  attaining  sometimes  a  gigantic  size,  secreting  more  or 
less  of  resinous  gums,  whence  their  common  appellation  of  '*  Gum-trees/ 
often  flowering  when  quite  young  and  smalL  Leaves  in  young  saplingi 
generally  horizontal,  opposite,  sessile,  and  cordate;  in  the  adult  tiee 
mostly  vertical,  alternate,  petiolate,  and  passing  more  or  less  from  broadly 
ovate  to  lanceolate,  acuminate,  and  falcate,  always  rigid.  Flowen  ift 
umbels  or  heads,  usually  pedunculate.  Calyx-tube  adnate  to  the  ovsijf 
truncate,  the  orifice  closed  by  an  operculum  (formed  of  the  concrete  petak 
and  calyx-lobes  1),  generally  thick,  fleshy  or  woody,  covering  the  stam^ 
in  the  bud,  and  falling  off  entire  when  the  stamens  expand.  Stameof 
numerous,  in  several  series.  Ovary  inferior,  the  summit  glabrous,  tt^ 
convex  or  conical,  3-6-ceUed,  with  numerous  ovules  in  each  cell,  on  an 
axile  placenta.  Fruit  consisting  of  the  more  or  less  enlarged  tnmcate 
calyx-tube,  usually  of  a  hard  and  woody  texture,  interspersed  with  resis- 
ous  receptacles.  The  fertile  seeds  are  often,  but  not  in  all  species  miiinte ; 
the  embryo  has  broad-cordate  2-lobed  or  bipartite  cotyledons  folded  oter 
the  straight  radicle,  but  otherwise  flat.     A  largo  proportion  of  the  seeds 
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are  often  abortive,  and  these  are  generally  enlarged,  yariously  shaped,  and 
of  a  hard  and  uniform  texture. 

Numerous  species  have  been  introduced  into  India ;  they  grow  with 
great  rapidity,  and  the  timber  is  much  valued  in  Australia.  It  will  here 
suffice  to  mention  two  s])ecies  as  representatives  of  those  which  are  com- 
monly called  in  Australia  Blue  Gum  and  Stringy-bark. 

LeaT€8  of  old  trees  4-6  in.  long  ;  flowers  small,  umbellate  ;  fruit 

3-6  lines  diam 1.  F.  cbliqua, 

LeaTes  6-12  in.  long ;  flowers  large,  sessile ;  fruit  9-12  lines  diam.        2.  E.  Olobulu^. 

1.  E.  obliaQAy  L*H^r. ;  Benth.  FL  Austral  iii.  205. — Syn.  E.  ffiganfea, 
Hook,  t  FL  Tasm.  L  t.  28.     Stringy-bark. 

An  immense  tree,  attaining  from  150  to  250  ft.  with  a  very  tenacious 
ragged,  fibrous  bark,  flaking  off  in  stringy  masses.  Leaves  of  young 
trees  opposite,  of  flowering  branches  alternate,  ovate-lanceolate,  falcate, 
ind  very  oblique  at  the  base,  more  or  less  acuminate,  4-6  in.  long,  with 
oblique  distant,  anastomosing  veins,  inserted  along  the  midrib,  and  in- 
ttamarginal  veins  at  some  distance  from  the  edge.  Peduncles  axillary 
or  lateral,  bearing  each  an  umbel  of  about  4-12  flowers.  Operculum 
Bliorler  than  calyx-tube.  Stamens  ^  in.  long,  all  perfect;  anther-cells 
diverging  or  at  length  divaricate  and  confluent  at  the  apex.  Fruit  more 
or  less  pear-shaped,  truncate  at  the  top,  3-5  lines  diameter ;  capsule  more 
or  less  sunk.     Seeds  minute. 

This  kind  of  Stringy-bark  forms  vast  forests  in  Victoria  and  South  Australia, 
and  IB  abundant  in  Tasmania,  forming  a  great  part  of  the  bill  forests,  and 
ascendioff  to  4000  ft.  Specimens  have  been  felled  in  the  valleys  at  the  base  of 
Mount  Wellington,  Tasmania,  300  ft.  hieh  and  100  ft.  in  ^irth.  Has  been  in- 
troduced extensively  on  the  Nilgiris,  and  on  a  smaller  scale,  by  way  of  experi- 
ment, in  the  Panjab,  and  in  several  places  of  the  North-West  Himalaya. 

2.  E.  GlolmliiB,  Labillardi^re  ;  Benth.  L  c.  225  ;  Paxton's  Flower  Gar- 
den, iL  38,  fig.  153.     Blue  Own. 

A  lofty  tree,  attaining  350  ft.  Foliage  when  cnished  of  a  powerful 
almost  offensive  smell  Young  shoots  and  foliage  glaucous-grey.  Leaves 
of  the  young  tree  opposite,  sessile  and  cordate ;  of  the  full-grown  tree 
lanceolate  or  ovate-lanceolate,  acuminate,  falcate,  often  6-12  in.  long,  with 
obhque,  conspicuous  anastomosing  veins,  all  inserted  along  the  midrib, 
md  intramarginal  veins  at  some  distance  from  the  edge.  Flowers  large, 
axillary,  solitary  or  2-3  together,  closely  sessile  on  the  branch  or  on  a  ped- 
nncle  not  longer  than  thick.  Calyx-tube  broadly  turbinate,  thick,  woody, 
more  or  less  ribbed  or  rugose,  J-J  ^^  diameter.     Operculum  shorter  than 

calyx-tube.     Stamens  above  J  in.  long ; .  anthers  ovate  with  parallel  cells. 

Fruit  semiglobular,  |-1  in.  diameter ;  capsule  nearly  level  with  the  rim. 

Seeds  minute  ;  10,000  sifted  fertile  seeds  per  ounce  (F.  v.  Mueller). 

Gregarious  in  Victoria  and  the  south  of  Tasmania.  Introduced  on  the  Nil- 
^  and  (experimentally)  in  the  Panjab.  Cultivated  in  the  plantations  made 
in  the  south  of  France  (near  Nice)  on  barren  hills.  Growth  extremely  rapid 
vbfle  yoimg  ^9  ft  girth  in  twenty  years  on  the  Nilgiris).  Heartwood  brown, 
bard,  tough,  aurable,  takes  a  fine  polish.  The  leaves  are  used  as  a  febrifuge  in 
Australia. 
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The  yarrah  wood  of  Western  Australia  {E,  rottrata,  Schlechtendal,  Benth. 
1.  c.  240^  is  a  very  strong  and  durable  wood,  but  apt  to  crack  and  split  nnless 
thorougidj  seasoned.  It  is  said  to  resist  white  ants  and  the  Teredo  navalis,  and 
has  been  imported  to  India  for  railway-sleepers.  The  Bed  Gum  of  Anstealia 
is  the  produce  of  several  species^  especially  of  £.  resindferdf  Smith,  Bentk.  L  c. 
246.  It  is  nearly  allied  to  Kino,  is  lively  imported  into  Europe,  and  is  used  in 
medicine  (Pharm.  Ind.  71).  Several  ethereal  oils  {Eucalyptus  oily  Mali  oi^  are 
distilled  from  the  leaves  of  other  species,  and  form  an  important  article  ot  ex- 
^rt.  Thus  there  are  many  reasons  why  the  cultivation  of  those  species  of 
iSucalypttUy  which  will  thrive  in  India,  deserves  to  be  encouraged. 

2.  PSIDIUM,  Linn. 

Trees  or  shrubs,  with  opposite  leaves;  peduncles  axillary,  I-  or  £bw- 
flowered ;  flowers  large.  Calyx-tube  ovate,  adnate  at  the  base,  the  upper 
free  portion  quite  entire,  closed  in  the  bud,  at  length  irregularly  bunting 
into  lobes  or  coming  off  entire.  Petals  4  or  5,  firee.  Ovary  2-  or  more- 
celled,  with  many  ovules  in  each.  Fruit  a  many-seeded  beny.  Seeds 
mth  a  hard  testa ;  embryo  curved  with  a  long  radicle  and  short  coty- 
ledons. 

1.  P.  Ouava,  Raddi;  Grisebach  West  Ind.  FL  241.— Syn.  P.  pomi- 
ferum,  linn.  Bot  Reg.  t.  1079,  with  globose;  P.  pyriferumy  Linn.,  with 
obovate  fruit  The  Ouava-tree,  Vem.  Amrity  amrud  (the  Persian  name 
for  Pear),  Sa/ri-dm,  North- West  India ;  Piydra,  Beng. 

A  small  tree  or  large  shrub,  young  branches  pubescent  Leaves  ob- 
long or  elliptic-oblong,  4-6  in.  long,  on  very  short  petioles,  pubescent  be- 
neath, nearly  glabrous  above,  with  15-20  pairs  of  prominent  main  lateral 
nerves,  arcuate  near  the  edge,  and  joined  by  prominent  intramaiginal 
veins.  Peduncles  axillary,  1 J-1  in.  long,  with  1-3  flowers.  Free  part  of 
calyx  ovoid  in  bud,  larger  than  the  ovoid  ovary,  bursting  into  irregular 
lobes.  Petals  ^  in.  diam.  or  more.  Fruit  globose  or  obovoid,  inside  red 
white  or  yellowish. 

Indigenous  in  Mexico,  and  possibly  in  other  parts  of  tropical  America,  cul- 
tivated and  naturalised  in  most  tropical  countries.  In  India  cultivated  almost 
everywhere,  except  in  the  north-western  comer  of  the  Panjab.  Often  run  wild, 
but  there  is  no  cround  for  supposing  that  the  Guava  is  indigenous  in  India. 
Wood  compact,  close-grained,  taxes  a  beautiful  polish. 

Nearly  related  is  the  Myrtle,  Myrtus  communis^  Linn. ;  Boissier  Fl.  Orient 
iL  736 — ^Vem.  VUdyati  mehndi,  munr^— indigenous  in  the  Mediterranean 
r^on,  and  often  cultivated  in  India  ;  evergreen,  wholly  glabrous,  with  small 
ovate  acuminate  leaves ;  white  flowers  ;  small  black  berries ;  free  part  of  calyx- 
tube  short,  regularly  4-5  cleft    Leaves  used  in  native  medicine. 

3.  EUGENIA,  Linn. 

£vergreen  trees  or  shrubs,  with  opposite,  penniveined  leaves;  the 
flowers  tetramerous  (Indian  species),  rarely  pentamerous,  in  lateral  or  ter 
minal  trichotomous  cymes  or  panicles.  Calyx-tube  from  globular  to  nar- 
row-turbinate.     Stamens  numerous,  in  several  series,  free  or  obscurely 
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odleeted  in  4  bundles ;  anthers  versatile,  usuallj  small,  the  cells  opening 
loDgitadinallj.  Ovary  2-celled,  rarely  3-celled,  with  several  ovules  in  each 
cell  Fruit  a  berry  with  1  or  few  seeds ;  testa  membranous  or  cartila- 
ginoQS ;  embryo  tluck  and  fleshy  with  a  very  short  radicle ;  the  coty- 
ledons either  united  in  an  apparently  homogeneous  mass,  or  more  or  less 
scalable. 

flowers  Urge,  in  short  4-8-flowered  terminal  cymose  rscemes    .      1.  E.  Jamboa. 

Flowers  small  in  trichotomons  panicles  arising  from  the  previous 
jear^s  wood  below  the  leaves. 
Lttves  coriaceous,  lateral  nerves  close  together      .        .        .      2.  E.  Jambolana, 
Leaves  snbcoriaceons,  lateral  nerves  distuit   .  .      8.  ^.  operctUtUa. 

1.  E.  Jamboa,  linn. ;  Roxb.  FL  Ind.  iL  494. — Syn.  Jambosa  vidgarisy 
W.  &  A.  Prodr.  332  ;  Wight  Ic  t.  435.  The  Roae^pple.  Sans.  Jamhu. 
Vem.  Chtldb  Jdman, 

A  moderate-sized  tree,  quite  glabrous.  Leaves  coriaceous,  entire,  lan- 
ceolate, 5-8  in.  long,  narrowed  into  short  petioles ;  lateral  nerves  distant, 
jomed  by  prominent  intramarginal  veins.  Flowers  tetramerous,  large, 
white,  1-1^  in.  to  tip  of  stamens,  on  pedicels  ^  in.  long,  in  short  cymose 
ienninal  racemes,  composed  of  2-4  pair  of  opposite  flowers  (1 -flowered 
tjmes),  the  uppermost  opening  first.  Calyx-tube  turbinate,  edge  free, 
flomewhat  produced  above  the  ovary ;  lobes  round,  obtuse.  Fruit  sub- 
S^obose,  1-2  in.  long,  crowned  with  the  persistent  calyx-lobes. 

Only  cultivated  within  the  ran^  of  this  Flora,  rare  in  the  Panjab.  Indigen- 
OQs  in  Uie  Sikkim  TeraL  Cultivated  in  many  tropical  countries.  Fl.  Feb.  ; 
froit  ripens  July,  Aug.  Trunk  short ;  bark  thin,  grey,  with  shallow  furrows, 
inner  substance  reddish,  compact,  brittle.  Wood  reddish  brown.  The  tree  is 
planted  for  shade  and  ornament,  and  on  accoimt  of  its  fruit,  the  size  of  a  small 
^ple,  with  a  delicate  rose-water  perfume,  but  dry  and  hardly  worth  eating. 

2.  E.  Jambolan%  Lam.  —  Tab.  XXX.  —  Bedd.  Fl.  Sylv.  t.  197; 
Eoxb.  FL  Ind.  ii.  484. — Syn.  Syzygium  Jambolanum,  W.  &  A.  Prodr. 
329,  often  called  the  Black  Plum,  Sans.  Jambu,  jambula.  Vem.  Jam, 
jdrnanj  jamni,  pkalani,  phalinda,  pharenda,  phaunday  paiman, 

A  moderate -sized  tree,  wholly  glabrous.     Leaves  coriaceous,  shining, 
entire,  oval  oval-oblong  or  lanceolate- oblong,  generally  long- acuminate, 
3-6  in.  long,  narrowed  into  petiole  ^-1  in.  long ;  lateral  nerves  numerous, 
close  togeliier,  parallel,  confluent  near  the  margin,  but  not  forming  regu- 
lar prominent  intramarginal  veins.     Flowers  greenish,  tetramerous,  small, 
numerous,  ^  in.  to  tip  of  stamens,  nearly  sessile,  in  3-flowered  cymes 
(sometimes  by  abortion  1-  or  2-flowered),  arranged  in  broad  trichotomons 
panides,  lateral  on  the  previous  yearns  wood,  rarely  terminal,  the  ultimate 
cymes  approximate  at  the  end  of  each  branch  of  the  inflorescence,  forming 
loimded  fascicles  of  flowers.     Calyx-tube  funnel-shaped,  the  upper  part 
campanulate,  produced  above  the  ovary;  lobes  very  short     Petals  co- 
^^finng  and  flailing  off  in  a  calyptra.     Berry  oblong  or  subglobose,  ^-1  in. 
long,  crowned  with  the  base  of  the  cup-shaped  calyx,  purple  or  black,  sue- 
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culent,  smooth  when  ripe.  Exceedingly  variable  in  the  shape  of  its  leaves, 
the  size  of  the  fruit,  and  also  in  other  respects.  In  Wight's  Icones  the 
following  are  figured  as  forms  of  the  same  species  :  E.  Jambolanaj  t.  535, 
with  la^e  loose  spreading  panicles  and  oblong  5-seeded  fruit ;  E,  eoaryo- 
phyUa/olta,  Lam.  t.  553 ;  Koxb.  L  c.  486,  with  ovate -lanceolate,  iong- 
acuminate  leaves  and  globose  fruit;  E.  ohtusi folia,  Eoxb.  L  c  485,  i 
620,  with  obtuse  loaves  and  oblong  1 -seeded  fruit. 

Common  throughout  India,  excepting  the  arid  region  of  Sindh,  and  the 
southern  Panjab.  In  the  sub-Himalayan  tract  and  outer  hills  extends  west 
nearly  to  the  Indus,  and  ascends  to  3000  fL  (Panjab),  5000  ft.  (Kamaonl 
Generally  in  moist  places  near  rivers  and  water-courses,  but  also  on  high  grounot 
and  often  associated  with  SaL  Commonly  cultivated  in  India,  also  in  other 
tropical  and  sub- tropical  countries.  In  Queensland,  New  South  Wales,  and  the 
Indian  Archipelago,  indigenous  or  cultivated.  Fl.  March,  April ;  the  frait 
ripens  in  June,  July.  The  leaves  are  renewed  in  March,  the  flush  of  the  youDg 
leaves  coming  out  with  a  bright  copper-colour.  (In  the  Panjab  the  tree  is  not 
evergreen,  the  old  leaves  are  shed  in  January  and  the  new  foliage  comes  out 
from  March  to  May. — J.  L.  S.) 

Attains  70-80,  at  times  90  ft. ;  trunk  not  tall,  and  not  very  straight,  but  often 
20  ft.  clear  to  first  branch  ;  girth  6-8,  at  times  12-15  ft    Branches  spreading 
and  ascending,  with  drooping  branch  lets,  forming  a  close  shady  crown — a  great 
relief  in  the  hot  months  in  the  otherwise  leafless  forest    Foliage  dark  green ; 
leaves  shining,  aromatic.    Bark  1-1^  in.  thick,  corky,  light  or  dark  grey.   Inner 
bark  pale  reddish-brown,  compact,  fibrous.    Heartwood  reddish-brown,  tough 
and  hard.    Weight  43-48  lb.  per  cub.  ft.  when  seasoned,  63  when  green.    Value 
of  P.  600  (Skinner).    Annual  layers  visible.     Warps  in  seasoning,  but  is  faiily 
durable.     Used  much  for  building,  agricultural  implements,  for  well-corhs,  and 
well-step,  where  it  is  considered  almost  indestructible.    Boats  and  canoea  are 
made  of  it.    The  bark  is  used  for  dyeing  and  tanning.     The  fruit  is  much 
eaten  by  natives  :  in  appearance  it  resembles  a  damson,  has  a  harsh  but  sweetith 
flavour,  somewhat  astringent  and  acid.    Is  much  eaten  by  birds  ;  a  favourite 
food  of  the  large  bat  (flying  fox).    A  kind  of  vinegar  is  prepared  from  it,  which 
is  used  in  diseases  of  the  spleen.     Grows  c^uickly  at  first,  but  slowly  afterwards. 
Young  plants  suffer  from  Irost  in  the  Panjab  plains. 

Nearly  allied  to  E.  Jambolana,  is  E.  salict/olia,  Wight  Ic.  t  639,  Syri^um 
salicifolium,  Graham  Cat.  Bomb.  PI.  p.  73,  Dalz.  Bomb.  FL  p.  94,  with  narrow 
lanceolate  leaves,  and  small  white  flowers  in  lax  panicles  from  the  old  wood 
below  the  leaves  ;  a  shrub  or  tree,  common  gregariously  on  the  banks  of  the 
Eoina  river,  and  in  other  valleys  of  the  Sattara  Ghats,  identified  by  Beddome, 
FL  Sylv.  p.  109,  with  a  narrow-leaved  Eugenia  growing  in  the  bed  of  the  Ner- 
budda  river,  near  Jubbulpur. 

3.  E.  operculata,  Roxb.  Fl.  Ind.  iL  486;  Wight  Ic.  t.  552.— Syn. 
Syzijgium  nervosum,  DC.  P.  iii.  260.  Eugenia  nervosa,  DC. ;  Bedd.  FL 
Sylv.  Manual,  p.  106  (but  not  E,  nervosa,  DC.  P.  iiL  284,  which  is  a 
difierent  tree  from  Cochin-China).  E,  cerasoides,  Eoxb.,  and  E.  Paniala, 
Roxb.  1.  c.  488,  489,  probably  refer  to  the  same  tree.  Vem.  Rdijdman, 
jamawa,  paiman,  N.W.P. ;  Jdman,  diigdOgia,  Oudh. 

A  middle-sized  tree,  wholly  glabrous.  Leaves  sabcoriaceona,  broad- 
ovate  or  elliptical,  3-8  in.  long,  2-4  in.  broad,  obtuse  or  shortlj  acumin- 
ate, narrowed  into  petiole,  f-1  in.  long,  with  8-1 2  pairs  of  main  lateral  slightly 
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arcuate  nerves,  very  prominent  below,  intramarginal  veins  generally  not 
prominent.  Mowers  tetramerous,  small,  greenish,  odorous,  nearly  sessile, 
in  3-flowered  cymes,  arranged  in  broad  lax  trichotomous  panicles,  with 
spreading  or  divaricate  branches,  arising  from  the  leafless  nodes  of  the  pre- 
Tions  y^r^s  wood.  Calyx  campanulate,  with  short  obtuse  marginate 
teeth.  Petals  cohering  and  falling  ofif  in  a  calyptra.  Berry  globose  or 
OToid,  \-^  in.  long,  with  but  little  mark  of  calyx,  rugose,  very  juicy. 

Sub-Himalavan  forests  from  the  Jumna  to  Assam,  ascending  to  2000  ft. 
Ondh  and  Gorakhpur  forests,  Chittagong,  Burma,  the  western  coast,  and  Ceylon. 
Oatode  India  in  South)  China  and  the  Indian  Archipelago.  The  fruit  is  eaten, 
and  the  tree  is  planted  for  its  fruit.  The  leaves  are  renewed  in  April,  the  old 
letves  turning  red  before  they  are  shed.  Fl.  April,  May.  The  fruit  ripens  in 
June,  July.  In  dry  places  a  scrubby  tree  35  ft.  high  and  5  ft.  girth,  but  under 
foroarable  conditions  grows  to  be  one  of  the  largest  and  most  handsome  trees  of 
the  genus.  Bark  1  in.  thick  or  more,  cinereous,  brown  or  blackish,  rough  with 
imgolar  hard  scales,  leaving  cavities  when  they  exfoliate.  Inner  substance 
wL  fibrous.  Sap-and  heart- wood  similar,  brown,  close-  and  fine-grained.  Tough 
aal  durable,  seasons  and  polishes  well  Used  in  Kamaon  and  Qarhwal  for  build- 
ing and  agricultural  implements.    The  fruit  is  eaten. 

4.  BABBINOTONIA,  Forst. 

Trees  with  alternate  leaves,  usually  approximate  at  the  ends  of  branches. 
Flowers  in  terminal  or  lateral  spikes  or  racemes,  with  small  deciduous 
tawts.  Calyx-tube  ovoid  or  turbinate,  not  at  all  or  scarcely  produced 
tbove  the  ovary.  Petals  4  or  5,  adhering  at  the  base  to  the  staminal  ring. 
Stamens  indefinite,  in  many  series,  connate  at  the  base  into  a  short  ring 
or  cup ;  anthers  small,  versatile  or  fixed  near  the  base.  Ovary  inferior, 
vith  an  annular  disc  on  the  top  within  the  stamens,  2-4-celled  ;  2-8  ovules 
in  each  cell ;  style  filiform,  with  a  small  stigma.  Fruit  pyramidal  ovoid 
or  oblong,  hard  and  fibrous,  indehiscent.  Seed  solitary,  with  a  thick  testa; 
allmmen  none.  Embryo  thick,  fleshy,  consisting  of  two  concentric  homo- 
geneous masses,  the  central  mass  corresponding  to  the  pith,  the  outer  to 
tbs  bark,  both  separated  by  a  thin  layer  of  delicate  vessels  and  fibres,  cor- 
nsponding  to  the  woody  portion  of  stem  and  root.  Cotyledons  rudimen- 
tsiy,  scale-like.  On  the  structure  of  the  seeds  of  Barringtonia  and  Careya, 
see  Thomson  in  Joum.  Linn.  Soc.  ii.  47. 

1.  B.  acntangnla,  Gartner  Sem.  ii.  t.  101  ;  Bedd.  Fl.  Sylv.  t.  204  ; 
Roxb.  Fl.  Ind.  iL  635  ;  W.  &  A.  Prodr.  333.— Vem.  Samundar  pkul, 
pammriy  ingar^  Oudh  ;  Kanapa  cheftu,  Telugu. 

A  moderate-sized  tree,  with  obovate  or  oblanceolate  leaves,  entire  or 
•emdate,  narrowed  into  a  short  petiole,  glabrous,  pale  beneath,  3-5  in. 
long.  Flowers  red,  in  long  slender  pendulous  racemes;  bracts  oblong, 
"^  deciduous.  Ovary  2-celled,  with  2  pendtdous  ovules  in  each  cell. 
Fruit  oblong,  4-angled,  1  in.  long  or  longer. 

Conunon  on  banks  of  streams,  edges  of  swamps,  and  in  moist  placesgenerally, 
^  South  India,  Burma,  Bengal,  the  Oudh  forests,  and  the  sub-Himalayan 
txwt,  extending  west  to  the  Jumna.     Also  Indian  Archipelago  and  North 
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Australia.  Leaves  shed  and  renewed  March,  April  FL  May ;  fr.  Sept-Oct 
Attains  a  height  of  30  and  a  ^irth  of  5  ft.,  with  a  short  tnink,  and  large  crooked 
spreading  branches.  Bark  1  in.  thick,  cinereous  or  brownish  black,  rough  with 
longitudinal  reticulate  cracks  and  furrows,  and  irregularly  oblong  exfoliating 
scales.  Wood  pale  or  reddish-brown,  turns  black  if  buried  in  mud,  fine-,  dose-, 
but  short-grained,  hard,  tough,  strong,  weight  of  cub.  ft.  56  lb.  (Skinner),  3A.4 
(Kyd) ;  v^ue  of  P.  315  (Kyd),  648.  (Benson,  green  wood),  863  (Skinner).  Said 
to  be  durable.  No  distinct  heartwood.  Used  for  boat-building,  in  wells,  for 
carts,  rice-pounders,  and  by  cabinet-makers.  The  pounded  bark  is  xu9ed  to  in- 
toxicate fish  ;  mixed  with  chaff  and  pulse,  it  is  given  as  cattle-fodder. 

6.  CABBYA,  Roxb. 

Trees  or  nnderslirubs,  with  alternate  leaves  approximate  near  the  ends 
of  branches,  and  large  showy  flowers.  Calyx  wholly  adnate  to  the  ovarj, 
ovoid  or  turbinate,  with  a  4-cleft  limb.  Petals  4,  spreading.  Stamens 
veiy  numerous,  in  several  rows  ;  filaments  distinct  above,  united  at  the 
base  into  a  thick  fleshy  ring,  inserted  with  the  petals ;  the  exterior  and 
interior  stamens  generally  without  anthers,  the  middle  row  antheiifeioiu ; 
anthers  small,  versatile,  dehiscing  longitudinally.  Ovaiy  4-celled,  with 
numerous  ovules  attached  to  axile  placentas ;  style  filiform ;  stigma 
capitate,  obscurely  4-lobed  or  -toothed.  Fruit  globose,  with  a  thick  rind, 
numerous  seeds  embedded  in  a  fleshy  pulp.  Ko  albumen.  Embryo  laig^ 
almond-like,  structure  similar  to  that  of  Barringtonia. 

A  large  tree ;  flowers  sessile 1.  (7.  arborea. 

An  undershrub  ;  flowers  pedunculate 2.  C.  AcrftcMM. 

1.  0.  arborea,  Roxb.  Cor.  PL  t  218  ;  Wight  HL  t  99,  100;  Bedd 
FL  Sylv.  t.  205,  AnaL  t.  18  il ;  W.  &  A.  Prodr.  334.  Vem.  Kumhi 
kumbh,  Khumbi.  Gond.  names  :  Kumrif  Chindwara ;  Oumar^  MandK 
Balaghat. 

A  large  tree,  wholly  glabrous.  Leaves  obovate-oblong,  membnnoDii 
sessile  or  narrowed  into  short  marginate  petiole,  crenate,  with  10-13 
pair  of  prominent  main  lateral  nerves.  Flowers  large,  sessile,  a  few 
together  at  the  ends  of  branchlets,  white  and  pink,  with  an  unpleasant 
smelL  Fruit  globose,  green,  3  in.  across,  crowned  with  the  persistent 
calyx-segments. 

Common  in  South  India,  Bengal,  and  Burma.  Sparingly  found  in  the  foiwti 
of  the  Central  Provinces,  Oudh,  and  in  the  sub-Himalayan  tract,  where  it  ex- 
tends west  a  little  beyond  the  Jumna.  Grown  here  and  there  in  gardens  in  the 
Panjab.  (In  North  Australia  and  Queensland  a  tree  is  found  nearly  related  to 
this,  C.  arboreoj  var.  aiLstralis,  Benth.  Fl.  Austr.  m,  289.)  Bare  during  ptft 
of  the  dry  season,  the  new  foliage  appears  in  Miux^  ApriL  FL  wSh  the 
young  leaves  ;  fr.  ripens  and  falls  about  July. 

Under  favourable  circumstances  attains  a  height  of  50,  and  a  girth  of  8  ^ 
but  in  Central  and  North  India  is  generally  a  much  smaller  tree.  Bark  l-Sin* 
thick,  dark  grey,  or  dark  brown,  smooth  or  rou^h,  with  laige  exfoliating  Fcalejj 
Inner  bark  red,  very  fibrous.  Sapwood  yellowish  white,  large,  heartwood  dull 
red,  or  reddish  brown,  beautifully  mottled,  even-grained,  hara  and  strong,  dotf 
not  season  well,  is  apt  to  split,  but  takes  a  fine  polish.  The  weight  of  a  coh- 
ft.  of  seasoned  wood  is  given  by  Skinner  at  50  lb.,  and  this  may  probably  w 
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bir  ftvexagey  though  it  seems  to  fluctoate  between  wide  limits,  the 
g  36  and  60.75.  My  experiments  with  Bunna  wood  gave  55  in 
id  00.37  in  1864  The  average  of  9  experiments  made  by  me  in 
s768y  the  extremes  being  645  and  950 ;  Skizmer  gives  it  at  870, 
iWr  somewhat  too  high.  I  am  inclined  to  accept  800  as  the  mean 
oetncient  of  transverse  strength,  with  regard  to  the  results  of  all 
railable  to  me.  Annual  rings  fairly  distinct,  medullary  ra^'s  very 
rj  fine,  pores  scanty,  in  oval  grouoe  of  3-6,  uniformly  distributecL 
rag  marked  by  a  narrow  ring  of  oarker  wood.  The  wood  is  not 
North- West  India,  save  for  agricultural  implements.  In  South 
urma  used  for  cart-building.  The  bark  is  used  as  an  astringent 
idne.  From  the  inner  bark  fuses  for  matchlocks  are  made,  by 
ming^  drying^  and  twisting  it  into  a  thin  cord.  These  are  said  to 
ite  <»  12  inches  per  hour.    Coarse  strong  cordage  is  also  made  of 

baeea,  Eoxb.  Cor.  PI.  t.  217. 

mdeishmb  ;  a  thick  woody  root-stock  producing  annually  a 
<em  12-in.  high,  with  cuneate  leaves,  and  a  number  of  pedun- 
leautiful  pink  flowers  which  appear  in  spring. 

in  Bengal,  Oudh,  and  the  Central  Provinces. 

Order  XXXVIII.    LTTHBASIEJE. 

rabs  or  trees  with  simple  entire  loaves,  generally  opposite, 

Ltemate  or  verticillate.      Stipules  none.     Flowers  bisexual, 

ukr.     Calyx  free,  campanulate  cylindrical  or  hemispherical ; 

Ivate  in  bud,  and  often  with  as  many  intermediate,  usually 

h  or  appendices.     Petals  generally  isomerous  and  alternate 

yx-lobes,  obovate,  often  corrugated  in  the  bud,  sometimes 

srted  inside  the  limb  of  the  calyx.     Stamens  usually  definite, 

filaments  inflected  in  the  bud ;  anthers  2-celled,  dehiscing 

y.     Ovary  free,  usually  2-4-celled,  cells  with  numerous  ovules 

n  axile  placenta ;  style  simple,  persistent.     Fruit  a  capsule, 

r-celled,  or  by  obliteration  of  septa  1 -celled.     Seeds  numer- 

albumen,  embryo  straight  with  a  short  radicle. — Gren.  PL 

le  HI.  208  (Oranatece),  212  ;  Wight  UL  L  204  {Saliearieoi), 

ece). 

(aves  with  black  dots  or  glands  beneath ;  calyx- 

ed 1.  WoonroRDiA. 

ves  without  dots  or  glauds ;  calyx-tube  straight.  i 

I ;  petals  4  ;  stamens  8 2.  Lawsonia. 

5 ;  petals  6  ;  stamens  numerous        .  .8.  LAOKR8Ta<XMiA. 

;  miit  with  a  hard  coriaceous  rind,  crowned  by 

«nt  calyx 4.  PuNiCA. 

f  adnate  to  calyx  ;  frnit  fleshy,  base  and  sides 

the  persistent  calyx  ;  leaves  thick     .        .        .5.  Sonkxratia. 

1.  WOODFOBDIA,  Salisbury. 

ular,  coloured,  slightly  curved  and  widened  at  the  mouth, 
^ne,  and  has  6  small  equal  deltoid  lobes,  and  as  many  exter- 
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n^  short  appaidSws.  p<«Ka-&gii  Ez  frrh.  cxpaadiiig  and  genenJly  split 
below.  T^als  6.  fthfssass  wriZi  tb»  iiLrr.'lzixA.  Knesr-Imiieeolatey  minate. 
Stamens  12.  iantaeud  zas:  ztkstit  :f  ^jx.  a-arh  eiaerted  ;  anthers  OTste, 
Tersauk^  Otmtt  5-o=Zk<i  :  scri-i  ilif  i-r^.  ^T^Tted,  Capsule  2-«eUedy  2- 
ralred,  wiih  n~Tn*r:»2s  snjZ  seais.  <M-T»?Bd  wiih  the  peisistent  calyx. 


1.  W.  ioritanda.  Salish. :  Bcisis  FL  Onent,  iL  737. — Syn.  Gridea 
iomenioia,  BoxK  Gw.  PL  t  31  ;  FL  I&l  iL  f  33 :  W.  A-  A.  Prodr.  30a 
Sans.  Dkdtri  pHJikpQ»\^  A'jmkoua  fUk&  £ass«  of  fiiei  Yem.  Z>airi,  <aii^ 
tatpa^  4ka,  thfiri,  tafttka^  duMfrlL  i^x^.  d?.aHtr2^  dhaitla.  Local  namee: 
Dhtuii^j  Ou'ih ;  Dkmri^j  *%riir\^  C-P. ;  /Vrfa  mam,  GondSy  C.P. 

A  luge  shnb.  with  Ions  Jr-reaiiri^  bnn'rhes.  pahescent,  young  iHsndi- 
lets  and  lea  res  wiih  nsmer:-^^  stsaU  black  ^^nds.  LeaTee  opposite  or 
imboppoeite,  sometiines  in  whods  of  3.  sessile.  2-4  in.  long,  OTste-laiioeo- 
late  from  a  cordate  or  rc:ind«d  base*  wish  ^10  prominent  aicnate  Istenl 
nenres  on  either  ode  of  midrib,  joined  by  disdnct  intnunaiginal  TsiniL 
Flowers  on  slender  pedicels  dilated  aboTe^  shorter  than  calyx,  with  a  fev 
bracts  at  base,  in  axillary  clnstersL  Length  of  style  and  stamens  tbij  Ib 
this  pUnt,  as  noticed  for  Lythmm  SiIrTin'M  in  Olirer^s  Lid.  Bot  213. 

Common  thioa^oiit  India,  berond  the  In*ias  at  Pcsfhawar,  and  in  Beluchit- 
tan.  Ascends  to  5000  ft  in  the  X.W.  Himalaya.  FL  Feb.- ApriL  10  It  hi^ 
or  more,  bark  smooth,  neeling  off  in  thin  scales,  wood  pale  nut-brown,  doie- 
grained,  naed  as  fneL  In  the  north-west  the  flowers  are  collected  for  export  to 
the  Panjab,  for  dyeing  alks.    The  flowers  secrete  much  honey. 

2.  ItAWSOHIA,  Linn. 

Calyx  short,  broad -turbinate,  deeply  cleft  into  4,  broad-ovate  lobeSi 
without  appendices.     Petals  4,  sessile,  corrugated  in  bud,  inserted  on  t  . 
raised  ring  at  the  top  of  the  calyx-tube.     Stamens  8,  inserted  in  pain  ht 
tween  the  petals,  sometimes  4  only ;  filaments  subulate ;  anthers  bcoadr 
oblong,  the  cells  attached  to  a  thick  connective.     Ovary  globose,  4-celled; 
style  filiform  ;  ovules  numerous,  adnate  to  thick  axile  placentas.     Capsole 
globose,  supported  at  the  base  by  the  persistent  calyx,  pericarp  bnttk^ 
bursting  irregularly.     Seeds  truncate,  cuneate  or  pyramidal,  with  a  thick 
testa ;  cotyledons  flat,  orbictdar ;  radicle  short 

1.  L.  alba,  Lamarck;  Boissier  Fl.  Orient  iL  744;  Wight  Dl.  t  87; 
W.  &  A.  Prrjdr.  307. — Syn.  L.  inermis,  Linn. ;  Roxb.  FL  Ind.  iL  258.  L, 
Kf/hiosa^  Linn.  The  Henna  j>lani  of  Egypt  Sans.  Mendhu  Vein. 
Mendif  mehndi. 

A  glabrous  shrub,  with  angular  branchlets  sometimes  spineacent,  and 
o])]>osite,  sessile  coriaceous  small  leaves,  elliptic  or  obovate-elliptic,  from 
a  cuneate  base ;  about  1  in.  long.  Flowers  greenish  yellow,  very  fragrant, 
\  in.  across,  on  short  slender  pedicels,  in  large  terminal  paniculate  cymoB. 

Indigenous  in  Beluchistan,  on  dry  hills  of  the  Coromandel  coast,  and  perhaps 
in  (Central  India.    Cultivated  thipnghout  India  for  its  leaves,  and  as  a  hedge- 
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plmt  Probably  indigenous  in  North  Africa,  Arabia,  and  Persia.  Cultivated 
D  mo«t  tropical  and  subtropical  countries.  FL  throughout  the  year.  Qrown 
from  seed  and  cuttings.  The  leaves  are  powdered  and  made  into  a  paste  which 
■  used  to  dye  nails,  &in,  and  beard.  Regarding  its  cultivation  in  tne  Amballa 
&trict,  see  Edgeworth  Jour.  As.  Soc.  viL  754. 

3.  laAGEBSTBCEMIA,  Linn. 

Trees  and  shrubs ;  leaves  opposite  or  the  uppermost  alternate,  petio- 

hle,  oblong  or  ovate,  entire.     Flowers  in  axillary  or  terminal  panicles. 

Odyz-tube  short,  broadly  turbinate,  cleft  into  6  ovate  lobes.     Petals  6, 

iMerted  between  the  calyx-lobes,  clawed.     Stamens  numerous,  inserted 

rt  the  bottom  of  the  calyx- tube ;  filaments  long  exserted,  filiform  ;  anthers 

\  Tnaatile.      Ovary  sessile,  3-6-celled  ;  style  filiforra ;   ovules  numerous, 

[  ttuhed  to  axile  placentas.     Fruit  an  oblong,  coriaceous  capsule,  girt  at 

1^  Ab  base  by  the  persistent  calyx,  3-6-celled,  dehiscing  loculicidally  into 

yH  valves;  dissepiments  and  placentas  attached  to  the  middle  of  the 

f  Hires.     Seeds  winged,  with  a  membranous  testa ;  cotyledons  orbicular ; 

ttdicle  cylindrical. 

1.  L.  parviflora,  Roxb.  Cor.  PL  t.  66 ;  Fl.  Ind.  ii.  505  ;  Bedd.  Fl. 
fiylv.  t.  31 ;  W.  &  A.  Prodr.  308. — ^Vern.  Bdkli,  dhauray  Kat  dhaura  : 
S.W.P. ;  Lendia,  leindia,  «eina,^C.P. ;  Sidda,  cmd,  Oudh  and  Mirzapore 
fiatrict ;  iSA«;,  Banda ;  Kdkria,  MkriOj  Banswara  and  Guzcrat. 

A  large  tree,  glabrous,  only  youngest  branches  and  leaves  slightly 
^bescent.  Leaves  coriaceous,  opposite,  sessile  or  very  shortly  petiolate, 
oUong  or  ovate,  with  6-10  prominent,  arcuate  lateral  main  nerves  on  either 
fride  of  midrib.  Flowers  white,  fragrant,  ^  in.  across,  on  slender  pedicels 
la  panicles,  few  or  many  flowered.  Calyx  even,  not  ribbed,  pubescent, 
fke  6  outer  stamens  much  longer  than  the  rest.  Capsule  ovoid  or  cylin- 
Asetl,  |-j>  in.  long,  3-4-celled.  Seed  with  a  terminal  wing,  longer  than 
SBody  the  whole  f  in.  long,  ^  in.  broad  in  the  middle,  with  a  straight  thin 
«dge  on  the  inside,  and  a  thick  curved  bark  on  the  outside. 

Gommon  in  Central  India,  Bandelkhand,  Behar,  Bengal,  the  Oudh  forests, 
ad  the  sub-Himalayan  tract  to  the  Jumna,  ascending  to  3000,  and  occasionally 
to  6000  ft     Banswara,  Quzerat.    South  India  (freauent  in  Mysore  and  on  the 
cut  side).    The  old  leaves  shed  in  March,  April,  tne  young  foliage  comes  out 
in  Maj.  fl  April-June  ;  fruit  ripens  in  August,  and  remains  long  on  the  tree. 
In  North  and  Central  India  attains  50-70  ft.,  and  a  girth  of  6-8  ft.,  with  a 
tei^t  clean  stem,  often  30-40  ft.  to  the  first  branch.     Grows  well  from  seed, 
tofpicea  readily,  the  shoots  growing  rapidly  into  tall  straight  poles.    Bark  ^-1 
in.  thiclL  light  ash-coloured,  almost  wiiite,  even,  smooth ,  rarely  marked  with 
km  shallow  furrows,  flaking  off  in  dark-coloured  scurfy  pieces,  leaving  exposed 
the  inner  lighter-coloured  layers.    Wood  light  brown  or  yellowish,  often  with 
A  reddish  tmge,  and  mottled,  smooth-  and  even-grained.    Heartwood  darker, 
bal  not  sharply  defined.    Pores  large  ;  numerous  whitish  wavy  concentric  bands 
bi  the  wood ;  annual  rings  not  distinct.    The  cub.  ft.  weighs  40-50  lb.    Elas- 
tic, tough,  and  of  great  transverse  strength.    Seasons  well,  works  freely,  and 
tdkes  a  fine  polish.    Fairly  durable.     Used  extensively,  and  valued  highly  for 
plongihs  and  other  agricultural  implements,  and  for  construction.    Buggy-snafts 
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and  axe-handles  are  made  of  it     A  sweet  gum  exudes  from  wounds  In  toe  oark, 
and  is  eaten.    Bark  and  leaves  are  extensively  employed  for  tanning. 

X.  laneeotaiOy  WalL  ;  Bedd.  FL  Sylv.  t  32.— Yem.  Banddroy  lumdi^  nana, 
ndniy  Western  Ohats,  a  common  tree  in  the  forests  on  the  west  side  of  the 
Peninsula  as  hi  north  as  Khandeish,  is  similar  to  L,  parvifora^  bnt  is  readily 
distiiigaished  bv  petiolate,  ovate,  acuminate  leaves,  wnich  are  bloish  white  be^ 
neath  ;  larger  flower-panicles,  the  calyx  and  pedicels  clothed  with  dense  gey 
pubescence,  calyx-s^ments  reflexed,  and  small  capsules  ^-^  in.  long.  ^The 
uurge  capsules  figured  by  Beddome  do  not  apparently  belong  to  this  B]>ecie8.) 

L.  indica,  Lmn. ;  Wight  IlL  t  86 ;  a  handsome  shrub  from  Cmna,  witk 
large  white  or  purple  flowers  ;  petals  long-clawed  and  much  curled.  Is  clllt^ 
vated  in  gardens. 

JL  Re^jiruE,  Roxb.  Cor.  PL  t.  65  ;  Bedd.  Fl.  Sylv.  t  29 ;  is  a  large,  bulky, 
and  valuable  timber-tree  with  large  showy  lilac  flowers,  in  moist  forests  of  Eastern 
Bengal,  Burma,  the  western  coast  of  the  Peninsula,  and  at  the  foot  of  the  Ghati^ 
extending  north  as  far  as  the  Ratnagiri  district,  where  it  is  called  Taman,— 
Vem.  Jarul,  Bengal.  Pymmoj  Burm.  It  differs  from  the  three  first-named 
species  by  the  calyx  longitudinallv  ribbed  and  furrowed,  by  all  stamens  being 
of  equal  length,  and  a  large  6-celled  ovoid  or  globose  capsule.  The  wood  ii 
red,  not  heavy,  and  fairly  strong,  the  cub.  ft.  weighs  between  36  and  47  lb.,  and 
the  average  value  of  P.  ranges  from  600-850.  It  is  used  extensively  for  ship- 
building at  Chittagong,  and  in  Burma. 

4.  PUNICA,  Linn. 

Ovary  inferior ;  calyx  coriaceons,  persistent,  prolonged  above  tbe  ovaif , 
free  part  campanulate,  cleft  into  5-7  valvato  lobes.     Petals  as  many  ai 
calyx-lobes,  inserted  at  the  mouth  of  the  calyx-tube,  crampled  in  bod. 
Stamens  numerous,  inserted  at  different  heights  below  the  petals ;  fila- 
ments distinct ;  anther-cells  attached  to  a  large  ovoid  connective.     Styk 
filiform ;  stigma  capitate.    Fruit  large,  globose,  crowned  by  the  somewhat 
tubular  limb  of  the  calyx,  indehiscent,  divided  in  2  tiers  or  divisions,  the 
lower  3-ceUed,  the  upper  5-9-celled  ;  dissepiments  membranous ;  placentB 
in  the  lower  division  at  the  bottom  of  the  ceUs,  in  the  upper  stretching 
from  the  side  of  the  fruit  to  the  middle.     Seeds  numerous,  nestling  in  ft 
pellucid  pulp.     Embryo  oblong;  radicle  short,  acute;  cotyledons  folift- 
ceous,  spirally  convolute. 

The  structure  of  the  fruit  is  remarkable.     The  bud  in  its  youngest  state 
shows  a  thick  concave  disc,  closed  by  the  valvate  sepals  or  calyx-lobea. 
At  the  bottom  of  the  disc  appear  the  carpels,  in  two  circles ;  at  its  edg9 
the  petals,  alternating  with  the  calyx-lobes,  and  the  space  between  petals 
and  carpels  is  occupied  by  numerous  rows  of  stamens.     The  carpels  of  the 
outer  circle  appear  first,  they  are  5-9 ;  the  number  of  the  inner  carpels  is 
generally  3,  sometimes  5.     These  carpels  coalesce,  and  the  upper  portions 
uniting,  form  the  style.     Each  carpel  has  numerous  ovules,  which  origin- 
ally appear  at  the  bottom  of  its  cavity.     Meanwhile  the  sides  of  the  con- 
cave disc  keep  on  growing,  finally  the  outer  carpels  are  raised,  and  fonn 
the  upper  division  of  cells  in  the  fruit,  while  those  of  the  inner  ring  re- 
main at  the  bottom,  and  form  the  lower  tier  or  division.     The  position  of 
the  placentffi  also  is  somewhat  changed  through  the  expansion  and  altered 
position  of  the  carpels.     The  ripe  Pomegranate  may  be  compared  to  the 
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fruit  of  a  Boee,  with  this  diffeience,  that  in  the  Roee  the  carpels  are  more 

nnmeronsy  tiiat  thej  do  not  coalesce,  though  the  styles  sometimes  do,  and 

that  they  are  l-aeeded.     This  brief  indication  of  a  most  carious  structure 

is  intended  to  elicit  further  researches  on  the  development  of  the  ovary  in 

the  Indian  genera  of  RosacesB,  Myrtace«,  and  LythrariesB  (Sonneraiia  and 

DuaboLnga).    With  regard  to  Punica,  there  should  be  consulted,  besides 

lindley's  Vegetable  Kingdom,  and  Wight's  Illustrations,  Agardh.  Syst. 

Plant  1858,  t  xii. ;  Griffith  Notube,  iv.  p.  641,  Ic.  t  634  ;  Payer  Organo- 

gmie  Compart  de  la  Fleur,  Paris,  1857,  p.  465,  t.  99;  Berg  in  Mi^us 

Fl  Brasiliensis,  MyrtacesB,  p.  6,  t.  8,  9.     Punica  is  an  anomalous  genus, 

with  some  affinity  to  MyrtacesB,  but  is  separated  from  that  order  by  the 

Tdvate  calyx  and  other  characters. 

1.  P.  Gmiatnm,  Linn. ;  Koxb.  Fl.  Ind.  ii  499 ;  W.  &  A.  Prodr.  327 ; 
Wight  HL  t  97.  The  Pomegranate.  Sans.  Ddlima;  Arab.  Rumdn ; 
Pen.  Anar, — Yem.  Andr  (tree  and  fruit),  ddrim^  ddlim,  ddly  duni^  cUidru, 
darnu. 

A  shrub  or  small  tree,  deciduous,  glabrous,  often  with  spinesccnt  branch- 
leta.  Leaves  opposite  or  subopposite,  often  fascicled,  on  short  petioles,  ob- 
long, quite  entire,  not  dotted.  Flowers  sessile,  terminal,  solitary  or  in 
S-flowered  cymes,  usually  scarlet,  rarely  white  or  yellow.  Fruit  2-3^ 
in.  diam.,  with  a  coriaceous  rind ;  pulp  red,  in  some  varieties  white.  Seeds 
tngied. 

Wild,  common  in  Eastern  Afghanistan  and  Beluchistan  to  6000  ft.  Hills 
latof  Sindh  to  4000  ft  East  flank  of  Sidiman  range  between  3IKX)  and  6000 
K  Not  uncommon  in  the  Panjab  Salt  range,  and  in  parts  of  the  North- West 
ffimalava.  Abimdant  in  Kamaon  (wild  ?)  at  elevations  between  2000-6000  ft. 
Bblieved  also  to  be  indigenous  in  Syria.  Ron  wild  in  Greece  (Fraas  Syn.  PL 
fl.  daas.  79).  Cultivated  extensively  in  many  parts  of  India,  in  Western  Asia, 
tbe  Mediterranean  recion,  and  in  many  subtropical  countries  of  the  Old  and  the 
Naw  World.*  New  leaves  (in  India)  Feb.,  March  ;  fl.  chiefly  April,  Biay,  but 
abo  at  other  seasons ;  the  fruit  ripens  from  July-Sept  Easily  raised  from  cut- 
timn ;  growth  slow  (18  rings  per  in.  radius). 

fiare^  over  20  ft.  high,  witn  a  short  trunk  attaining  3-4  ft.  in  girth  ;  bark 
yeDowiBii  or  dark  grey.  Wood  whitish  or  yellowish  white,  close-  and  even- 
Ipined,  hard,  heavy,  takes  a  flne  polish.  Several  varieties  of  the  fruit  are  cul- 
tifited  in  Kashmir,  but  the  best  Fomegranates  are  imported  into  India  from 
Afghanistan  ;  those  of  Jellalabad  are  vuued  most.  The  bark  of  the  root  is  an 
exmlent  vermifuge,  and  is  considered  a  specific  against  the  tape- worm  (Pharm. 
lid.  93).  The  rind  of  the  fruit  ndtpdl,  Ph.  chandiy  chowdi,  hUskialOy  Sindh, 
M  extensively  used  as  a  dye-  and  tan-stuff ;  from  the  flowers  a  light-red  dye  is 
Blade.    Morocco  leather  is  tanned  and  dyed  with  the  bark  of  the  tree. 

*  The  Pomegranate,  the  Fig,  and  the  Vine  are  frequently  mentioDed  in  the  Old 
Tlestament  (e.  g..  Dent.  viii.  8).  The  Bomegranate  occurs  in  the  OdyHsey  ;  its  name 
(M)  Is  sapposed  to  suggest  an  afiSnity  with  the  Hebrew  and  Syrian  name  Bxmmon. 
There  seems  no  doubt  that  the  tree  ie  not  indigenoos  in  Greece,  and  that  its  coltiva* 
tisn  was  origmallv  introduced  from  Svria.  Of  the  Latin  names,  mala  granatct,  qua 
ptmiea  voeaniur,  tne  first  is  explained  by  the  nnmber  of  seeds  (a  granorum  muitUu' 
dme),  the  second  indicates  that  the  fmit,  or  at  least  some  of  the  better  kinds,  was 
broaJi^t  from  North  Africa.  The  Pomegranate  is  not,  however,  indigenous  in  North 
ifrica,  and  was  probably  bronght  to  Carthage  from  PhtRnicia. 

Q 
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5.  SONNEBATIA,  Linn.  f. 

Glabrous  trees  or  shrubs,  with  opposite,  petiolate,  thick  leayee.    Flowen 
large,  solitary  or  in  d-flowered  cymes.     Calyx  thick,  the  tube  broadly  cam- 
panulate,  adnate  to  the  ovary  at  the  base ;  lobes  4-8,  without  appendices. 
Petals  4-8,  narrow  or  none.     Stamens  numerous,  inserted  at  the  top  of  the 
calyx-tube,  inflected  in  the  bud.     Ovary  enclosed  in,  and  partially  adnate 
to  the  calyx-tube,  depressed-globose,  10-15-celled;  style  elongated  with 
a  small  capitate  stigma.     Fruit  large,  depressed,  fleshy  and  indehisoen^ 
surrounded  by  the  persistent  calyx,  and  adnate  to  it  at  the  base.    Seeda 
immersed  in  pulp,  angular  with  a  thick  testa.     Cotyledons  oily. 

1.  S.  acida,  Linn,  f.;  Roxb.  FL  Ind.  ii.  506;  W.  &  A.  Prodr.  327; 
Wight  Ic.  t.  340. 

A  small  tree,  with  drooping  branches  and  petiolate,  broadly  ovate  or 
obovate  leaves,  generally  with  cuneate  base.  Calyx-segments  about  1 
in.  long.  Petals  purple,  linear,  scarcely  exceeding  the  calyx.  Fruit  1-2 
in.  diam. 

In  salt  marshes  and  creeks.  Delta  of  the  Indus,  western  coast,  SunderbuUy 
and  Burma  coast  Also  on  the  east  coast  of  Africa,  and  in  North  AuBtnlii 
Wood  used  as  fuel  (Grah.  Cat.  Bomb.  72). 

Obdeb  XXXIX.  SAMTDAGEJE. 

Trees  or  shrubs,  with  simple,  petiolate,  alternate,  distichous  leaves,  and 
small  deciduous  stipules.  Flowers  inconspicuous,  regular,  generally  U- 
sexuaL  Calyx  coriaceous,  persistent,  gamosepalous,  lobes  3-7,  imbricate 
or  valvate.  Petals  perigynous,  none  or  as  many  as  calyx-lobes,  altemito 
with  them  and  similar  to  them  in  substance.  Stamens  definite  or  indefi* 
nite,  often  alternating  with  barren  staminodes ;  anthers  2-celled9  ^^  ^ 
dehiscing  longitudinally.  Ovary  &ee,  rarely  adnate  to  the  calyx-tube,  sp* 
carpous ;  ovides  attached  to  3-5  parietal  placentiiB.  Fruit  a  capsule,  1- 
celled,  generally  3-5-valved,  rarely  indehiscent.  Seeds  genenJly  few, 
with  a  coriaceous  or  crustaceous  testa,  and  copious  fleshy  albumen. — Gen. 
PI.  L  794;  Roylelll.  170. 

1.  CASEABIA,  Jacq. 

Trees  or  shrubs  with  alternate,  distichous  leaves ;  stipules  small  lateral 
Flowers  fasciculate,  small,  green  or  yellow,  on  articulate  bracteate  pedicels. 
Calyx-tube  short,  with  4-6  imbricate  lobes.  Petals  none.  Stamens  6-15, 
alternating  with  an  equal  number  of  barren  staminodes,  and  usually  eon* 
nate  with  them  into  a  short  tube  or  ring.  Ovary  free,  narrowed  into  a 
short  style ;  ovules  numerous,  attached  to  3-4  parietal  placentae.  Capanle 
3-4-valved,  seeds  numerous^  attached  to  the  middle  of  the  valvea  Seeds 
with  a  fleshy  aril ;  albumen  fleshy ;  embiyo  straight ;  cotyledons  flat ; 
radicle  terete. 

Tomentose ;  stipules  minnte ;  leaves  oblong  or  ovate-oblong  .     I.  O.  ianuntom, 
Glabrons ;  stipnles  i  in.  long ;  leaves  elliptic .  .     2.  C.  graoetiemt. 
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1.  0.  toiiie]itoe%  Koxb.  FL  Ind.  ii.  421.— Tab.  XXXL— Syn.  C, 
dlipHca,  Wflld. ;  "Wight  Ic.  t  1849.  .  Vera.  ChiUa,  chilam,  hairi,  hhnH. 
Local  names,  Tcmdri  mara^  Gonds,  C.P. 

A  small  tree;  leaves  and  branchlets  tomentose.  Leaves  oblong,  or 
(nrateK>blong  from  an  oblique  base^  serrate,  3-7  in.  long,  on  short  petioles; 
8-10  main  lateral  nerves  on  either  side  of  midrib,  joined  by  prominent 
ptnllel  tnnsverse  veins;  stipules  smalL  Flowers  tomentose,  greenish 
yellow,  on  pedicels  somewhat  longer  than  calyx,  numerous,  in  compact 
axillary  fiiscicles.  Calyx  4-5-cleft  Stamens  8 ;  stamiiiodes  hairy.  Fruit 
or<Hd,  i  in.  long,  somewhat  fleshy,  5-6>ribbed,  3-valved,  on  short  pedicels, 
nlitary,  or  &w  together  in  lateral  fascicles.  Seeds  embedded  in  a  scarlet 
8ofi  mass,  consisting  of  the  agglomerate  arils. 

Gommon  in  Central  India,  Behar,  the  Oadh  forests,  and  the  sub-Himalayan 
tnet  as  far  as  the  Indus.  Abo  in  Eastern  Bengal,  South  India  and  Ceylon. 
The  leaves  shed  Jan. -March  ;  new  leaves  appear  March,  April.  F1.  Jan.-May, 
genenlly  about  ApriL 

Qenemllj  not  exceeding  30  ft.,  with  a  short  trunk,  attaining  a  girth  ef  4  ft. ; 
OQ  mod  soil  (frequently  in  the  Baraitch  division  of  the  Gudh  forests),  attaining 
40  It,  and  7-9  ft.  girth,  R.T.  Bark  nearly  1  in.  thick,  cinereous^  with  white 
ipecks,  or  blackish  brown  by  age,  smooth,  with  longitudinal  wrinkles,  with 
nmg^  furrows  in  old  stems.  Wood  dirty  white,  or  yellowiBh,  even-grained, 
eompact,  hard,  strong  and  elastic,  48  lb.  per  cub  ft.,  R.T.  Apt  to  split  in  sea- 
Mking,  does  not  warp,  and  works  smoothly.  Heartwood  not  oistinct,  employed 
Ibr  orainary  purposes,  not  much  valued,  combs  are  made  of  it  All  parts  of  the 
tne  are  very  bitter ;  in  Kamaon  the  pounded  bark  is  used  for  adulterating  the 
Kmda  powder  of  RoUlera  tineton'a.  The  pounded  fruit  yields  a  milky,  acrid 
jniee;  used  for  poisoning  fish. 

2.  C.  giSTedlens,  Dalzell;  Kew  Joum.  of  Bot.  iv.  107(1852) ;  Bombay 
11 11. — ^Vem.  Chilkif  ndro^  alodl,  kathera^  pimpri,  North-W«st  India ; 
CRrcki^  tundri,  C.P. 

A  shrub  or  small  tree,  glabrous  ;  leaves  elliptic,  dentate,  4-8  in.  long, 
<m  short  petioles ;  8-10  main  lateral  nerves  on  either  side  of  midrib ; 
rtipules  \  in.  long,  falcate  or  lanceolate,  deciduous.  Flowers  green, 
nomerous,  with  a  disagreeable  odour,  clustered  in  the  axils  of  the  leaves, 
glabrous  ;  pedicels  very  short  Calyx-lobes  5.  Stamens  8,  alternating 
with  acute  penidllate  scales  (staminodes).  Fruit  oblong,  shining,  3-valved ; 
seeds  12. 

Abundant  in  the  Oudh  forests  (associated  with  S&l),  also  in  the  Central  Pro- 
nnces,  the  Eonkan,  and  Canara.  In  the  sub- Himalayan  tract  as  far  west  as  the 
Cbenab,  locally  and  sparingly  only,  ascending  to  5000  ft.  The  leaves  are  shed 
in  March  and  April,  and  renew^  in  May.  "Sot  higher  than  20  ft,  girth  12-15 
in.  Bark  dark  cinereous,  with  white  specks,  even,  with  a  few  longitudinal 
wrinkles.    Wood  light-yellow,  fine-grained ;  the  fruit  is  used  to  poiRon  fish. 

Hamaltumj  Jacquin,  is  another  genus  of  this  order,  distinguished  by  a  half 
inferior  ovary,  styles  3-5,  calyx-lobes  and  petals  6-7,  flowers  in  slender  axillary 
ncemes  or  terminal  panicles. 

1.  iT.  tameniogum,  Benth.;  Linn.  Joum.  iv.  34. — Syn.  Blackwellia  tomentoia, 
Tent.     Myaiukihaw,  Bnrm.    A  large  tree  with  smooth  white  bark  (too  smooth 
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for  monkeys,  the  Bnrmese  name),  large  enbeessile  obovate  leaves,  tomentofle 
beneath,  and  flowers  in  axillary  racemes.    Burma.    Java. 

2.  ff.  nepcUense,  Benth. — Syn.  BlackweUia  nepaleruis,  WalL  Fl.  As.  lar.  i 
179,  with  ovate,  petiolate,  glabrous  leaves  and  paniculate  flowers,  Nepal. 

Order  XL.    PASSHTiOBEiE. 

Herbs,  shrubs,  rarely  trees,  with  alternate  leaves  with  or  without 
stipules.  Flowers  regular.  Stamens  definite ;  anthers  2-celled,  dehiscing 
longitudinally.  Ovary  free,  1 -celled,  with  numerous  ovules,  attached  to 
3-5  parietal  placentae.  Fruit  dry  or  fleshy  with  numerous  seeds,  covered 
with  an  anllus  or  pulpy  integument,  testa  coriaceous  or  crustaceonB; 
embryo  large,  with  foliaceous  cotyledons,  enclosed  in  a  fleshy  albumen.— 
Gen.  PL  L  807  ;  Roylo  IlL  220  (Papayaeece) ;  Wight  111.  iL  33. 

The  principal  genus  of  this  family  is  Passiflora^  comprising  a  huge 
number  of  species,  mostly  American,  and  a  few  Indian,  herbaceous  or 
perennial  climbers,  with  axillary  tendrils,  showy  bisexual  flowers,  with  a 
stalked  ovary ;  stamens  adnate  to  the  gynophore,  and  a  ring  with  filiform 
appendages  arising  from  the  calyx-tube.  The  genus  Carica  belongs  to  the 
tribe  Papayacem  with  unisexusd  flowers  and  no  ring  or  corona. 

1.  CABICA,  linn. 

Soft-wooded  trees  or  shrubs  with  milky  juice,  stem  generally  drnplOyOr 
with  few  branches,  leaves  at  the  ends  of  branches.  No  stipules.  Floiren 
in  axillary  racemes  or  panicles,  uni-  or  bi-sexuaL  Calyx  small,  54obed. 
Corolla  in  the  male  flowers  gamopetalous,  5-lobed;  in  the  female  fiowes, 
of  5,  linear-oblong  deciduous  petals.  Stamens  10,  inserted  in  the  mooitih 
of  the  corolla,  those  opposite  to  the  lobes  on  short  filaments,  thoae 
alternate  with  them  sessile;  anthers  adnate  to  the  filaments,  2-ceIledt 
dehiscing  longitudinally.  Ovary  free,  ovules  numerous,  attached  in  S 
rows  to  5  parietal  placentae.  Fruit  fleshy,  sulcate,  indehiscent  with 
numerous  seeds.  Embryo  straight,  in  a  fleshy  albumen ;  cotyledons  flat, 
oblong. 

1.  0.  Papaya,  Linn. ;  Eoxb.  FL  Ind.  iiL  824 ;  W.  &  A.  Prodr.  362; 
Wight  HI.  t.  106,  107. — Vem.  Papaya,  pepiy a. 

A  small  soft-wooded,  fast-growing,  and  short-lived  tree,  with  huge 
glabrous  palmatifid  and  palminerved  leaves,  12-24  in.  across,  on  long 
hollow  petioles,  forming  a  round  tuft  at  the  top  of  the  stem.  Flowers  on 
axillary  panicles,  pale  yellow,  fragrant,  generally  dioicous,  bat  occasion- 
ally a  few  female  flowers  on  a  male  plant.  Male  flowers  in  long  drooping 
panicles.  Female  flowers  in  short  clusters.  Ovary  1-ceIled.  Stigmft 
sessile,  5-lobed,  lacerated.  Fruit  succulent,  indehiscent,  1-celled.  Seeds 
numerous,  black,  enclosed  in  sweet  mucous  pulp,  and  covered  with  a 
loose  hyaline  skin  or  arillus ;  testa  thick,  brittle. 

Indigenous  in  Brazil,  and  probably  also  in  Central  America  and  the  West 
Indies.  Cultivated  throughout  South  India,  Burma,  and  Bengal ;  in  North- West 
India  as  far  as  Saharanpur  and  Delhi.    The  Papaya  must  have  been  introduced 
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into  India  at  an  earir  date  after  the  diflcoyeiT  of  America,  for  in  1626  seeds 
were  brought  to  Naples  from  India  (De  CandoUe  Geogr.  Bot  ii  017).  The 
Indian  name  of  the  plant  is  derived  irom  that  under  which  it  was  known  in 
America  (^FapaWfpapay^and  the  Burmese  name  of  Thimhatoihl  (fruit  brought 
bj  sea-^ing  yesseb)  is  a  further  confirmation  of  its  forei^  origin.  In  flower 
and  fruit  nearly  throughout  the  year,  bears  fruit  18  months  after  sowing.  The 
unripe  fruit  is  eaten  as  a  vegetable  and  preserved,  the  ripe  fruit  is  sweet  and 
Tery  pleasant,  the  seeds  are  punsent  Meat  becomes  tender  by  washing  it  with 
water  impregnated  with  the  milSy  juice,  or  by  suspending  the  joint  under  the 


TetramdeB  nudijhra,  R.  Brown  ;  Bedd.  Fl.  Sylv.  t.  212— Syn.  T.  Graham^ 
ianOf  Wig^t  Ic.  1956 — ^is  a  laive  deciduous  tree,  of  the  Order  Datiscece.  Fl. 
Tellow,  small,  dioicous;  male  flowers  in  erect  panicles,  crowded  at  the  ends  of 
branchlets ;  female  flowers  in  pendulous  racemes.  Calyx  5-cleft ;  petals  none ; 
stamens  4;  styles  4.  Capsules  small,  many-seeded,  dehiscent  at  the  top. 
Leaves  cordate,  long-petiolate,  tomentose  beneath.  FL  Feb.-March,  while 
leafleaib    Burma.    Western  coast  from  Bombay  southwards.    Wood  soft 
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Perennial  plants,  often  arborescent,  with  succulent  stems  of  anomalous 
fonn,  flaty  lobed,  columnar,  ovoid  or  globular.  Leaves  minute,  scale-like, 
laiely  perfect ;  epidermis  of  the  younger  parts  of  stem  and  branches  green 
and  furnished  with  pores.  Flowers  usually  large  and  handsome,  sessile, 
aolitaiy,  bisexual  and  regular.  Calyx-tube  adnate  to  the  ovary ;  limb  short 
or  tabular;  lobes  numerous,  on  the  margin  only,  or  covering  the  entire 
Mfo&ce  of  the  ovary.  Petals  numerous,  inserted  at  the  mouth  of  the 
calyx,  the  outer  conform  to  the  calyx  -  lobes.  Stamens  indefinite,  fila- 
nents  filiform,  long ;  anthers  ovate,  versatile.  Ovary  inferior,  syncarpous, 
1-celled ;  ovules  numerous,  on  parietal  placentse ;  style  terminal,  simple ; 
itigma  radiating.  Fruit  succulent,  1-celled.  Seeds  numerous.  —  Gen. 
a  L  845 ;  Royle  III  223 ;  Wight  IlL  ii.  48. 

1.  OPUNTIA. 

Branches  flat,  jointed,  the  joints  ovate,  obovate,  or  oblong,  bearing 
tolts  of  spines  or  bristles.  Leaves  small,  very  caducous,  under  each 
younger  tuft.  Flowers  arising  from  the  tufts  or  margins  of  the 
jcnnt^  yellow  or  reddish.  Calyx-tube  not  prolonged  beyond  the  ovary ; 
lobes  numerous,  the  outer  scale-like  or  foliaceous,  adnate  to  the  ovary,  the 
inner  short,  flat.  Petals  numerous,  connate  at  the  base,  spreading. 
Stamens  indefinite,  in  many  series ;  filaments  shorter  than  petals,  free  or 
QQnnat&  Style  cylindric,  thicker  below,  constricted  at  the  base ;  stigma 
with  2-7  thick  erect  branches.  Fruit  pyriform,  umbilicate  at  the  top, 
taberded,  and  often  having  spines.  Seeds  with  a  hard  osseous  testa, 
foliaceous  cotyledons,  and  copious  or  scanty  albumen. 

1.  0.  Dillenii,  Haworth ;  W.  &  A.  Prodr.  363 ;  Wight  HI.  t  114.— 
Byn.  Cadus  indicua,  Eoxb.  FL  Ind.  ii  476.  Prickly  Pear.  Vem.  Nd^ 
fiiom  (the  hood  of  a  serpent),  ndgphansij  Hindi ;  Ckappal  sSnd,  Dekkan. 
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Erect,  with  nmneroiu  spreading  branches^  often  10-15  ft.  high,  gregar- 
ious, forming  extensire  and  impenetrable  masseB  of  thorny,  fleshy,  articu- 
late stems ;  joints  obovate,  flat,  6-10  in.  long;  glaaoons-green,  with  minnte, 
cylindrical  or  conical,  fleshy,  caducous  leayes  under  each  tuft  on  the 
youngest  joints.  Tufts  on  the  suz£eu»  of  the  joints  about  1-2  in.  apait^ 
nearer  together  on  the  edges,  subgloboee,  nearly  ^  in.  diam.,  consisting  of 
dense  woolly  hairs,  and  numerous  short,  very  sharp  spineacent  browmah 
bristles ;  one  or  Bereral  strong,  sharp  cylindrical  spines  from  each  toft, 
unequal  in  length,  one  much  longer  thain  the  rest,  1-2  in.  long.  Spines 
whitish,  except  the  point,  which  is  darker  coloured  and  somewhat  traoB- 
parent  Flowers  from  the  upper  edge  of  the  joints,  2-3  in.  acroflB,  yellow, 
tinged  with  red,  open  during  the  day  only.  Stamens  half  the  length  of 
petals. 

Indigenous  in  America,  but  naturalised  in  India,  extending  north-west  to  the' 
Jhelam.  Ascends  to  5000  ft.  in  the  N.W.  Himalaya.  Often  destroyed  loodly 
by  the  multiplication  of  a  species  of  coccus;  thus  at  Almoia  in  184^3  (Maddexx. 
L  c.  585),  and  in  1844  in  the  Panjab  (Stewart  Panjab  Plants,  p.  lOlV  FmmM^ 
impenetrable  hedges,  and  was  used  by  Tippoo  Sultan  to  strei^^hen  nis  fortifi.— - 
cations.  Was  plaDted  as  a  fence  along  portions  of  the  Great  India  Peni  *  ~ 
Railway  in  the  Dekkan  ;  but  is  too  much  exposed  to  injury  from  fire,  the 
which  grows  up  abundantly  between  the  stems  drying  up  duriiuj^  the  hot  se 
and  catching  nre  readily,  which  destroys  the  entire  hedge.  Is  regarded  as 
objectionable  weed  in  most  parts  of  In^a,  as  it  harbours  reptiles  and  spreads 
rapidly,  occupying  ground  without  return.  The  joints  strike  root^  but  its  rapid 
extension  is  mainly  due  to  the  spread  uf  the  seed  through  birds  which  eat  thj0 
fruit. 

Three  species  of  the  genus,  closely  aUied  to  the  Indian  species,  axe  natnrsL'- 
ised  in  the  Mediterranean  region  ;  but  it  is  a  subject  for  farther  inquiry  whether 
they  should  be  kept  distinct  as  spedes,  and  whether  any  of  them  may  b0 
identified  with  the  Indian  Opuntia.  The  history  of  the  distribation  of  these 
remarkable  plants  from  America  over  such  a  large  portion  of  the  warmer  regioD0 
of  the  Old  World  merits  farther  study  on  the  pfot  of  Indian  and  Mediterranean 
botanists,  and  it  may  not  be  out  of  place  here  to  state  a  few  of  the  leading 
facts. 

Boissier  (Voyase  Botanique  dans  le  Midi  de  TEspagne,  1837,  iL  229)  men- 
tions Opuntia  vtUgariSf  MiD.  only,  as  growing  in  the  ^&diterranean  region,  bat 
adds  that  in  Qranada  there  are  two  forms,  distinct  b}^  the  length  of  their  spines, 
leaving  it  undecided  whether  they  are  species  or  varieties.  Grisebach  fV^eta- 
tionder  Erde,  L  322)  enumerates  three  species,  and  under  these  may  be  orou^t 
all  forms  described  by  Yisiani  (Flora  Daimatica,  1842,  iiL  143),  Gussone  (Flora 
Sicules  Synopsis,  1842,  L  549),  Tenore  (Sylloge  FL  Neapolitanss,  1831,  p.  SSO^ 
Webb  (Hist  Nat.  des  lies  Canaries,  1840,  iiL  l  p.  209),  and  Lowe  (Fkna  of  Mir 
deira,  1868,  p.  313). 

a.  0.  Ficus  Indictty  Mill. — ^ra.  Cactus  Opuntia  inermtSy  De  CandoUe  Plantes 
Grasses,  t.  138.  Erect,  8-12  fL  high,  joints  oval  or  obovate,  1  in.  thick,  and 
more  than  12  in.  long,  with  short  ttiick  tufts  of  pale  or  yellowish  bristles,  with- 
out spines,  or  with  feeble  weak  spines,  or  with  one  strong  sharp  spine,  lowers 
yellow  ;  fruit  prickly  outside,  e&table,  3<4  in.  long.  Abundant  in  North  Africa, 
Syria,  the  South  of  Europe  (Madeira  and  the  Canaries  T).  The  fruit,  whidi 
ripens  from  July  to  Sept,  forms  an  important  article  of  diet  for  the  inhabitants 
ot  those  countries.  Indigenous  in  Jamaica  and  South  Florida,  where  the  fruit 
is  also  eaten.    The  introduction  of  this  sp.  into  India  has  been  suggested  (Royle 
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IIL  S23).  Called  OpunUa  Ficu$  Indica  by  Vuiani  and  QuBaone,  0.  vulgaris 
bj  Tenoie.  Webb  calls  Ficus  Indica  the  principal  species  in  the  Canaries,  but 
ijowe  lefen  this  and  the  Madeira  Opontia  to  Opuntia  Tuna^  Haw.  (Cacttu 
Tuma^  linn.)  Whatever  the  correct  name  for  the  Opuntia  on  those  islands  may 
bc^  it  is  important  to  state  that  this  is  the  sDecies  employed  in  the  Canaries  for 
imising  Cochineal.  The  first  introduction  of  the  insect  30  or  40  years  ago  was 
fiolently  opposed  by  the  country  people,  especially  in  Teneriffe,  on  the  ground 
of  its  renderinff  the  Tunertu,  or  plemts  of  Opuntia,  barren,  and  iniuring  the 
oops  of  their  ukvourite  fruity  called  Figos,  wnich  are  much  used,  both  fresh 
ana  dried,  Lowe  L  c.  316. 

6.  O,  ampdceOf  Tenore  L  c  240 ;  Fl.  Neap.  t.  236.  Stature  of  0,  Fiau  Indica^ 
with  4-6  stout,  diveigent,  unequal,  whitish  spines  on  each  tuft,  angular  at 
the  base,  oran^e-colouied  flowers,  and  smaller,  hardly  eatable  fruit.  E^lmatia, 
South  Italy,  Sicily,  the  Canaries.  Webb  L  c.  calls  this  sp.  0.  Tuna^  MilL,  but 
Lowe  refers  it  to  the  Indian  species  0.  Dilleniiy  Haw. ;  and  the  specimens  in 
Hb.  Kew  from  the  Canaries  (coD.  Bourgeau)  seem  to  confirm  this  view.  Tenore 
fifforesy  Gussone  and  Visiani  describe  their  plant  as  having  veiy  short,  nearly 
obsolete  tuffcs  at  the  base  of  the  spines;  whereas  the  specimens  from  the 
Cknaries  have  a  thick  tuft  of  woolly  hairs.  The  spines  of  tnese  specimens  are 
nore  angular  than  those  of  the  Indian  Opuntia,  and  somewhat  transparent 
■long  their  entire  length.  The  identity,  therefore,  of  the  Indian  Opuntia  with 
the  spinescent  kind  of  South  Europe  and  the  Canaries  is  a  matter  for  farther 
inquirv.  Lowe  describes  his  plant  with  yellow  flowers  tinged  with  red  outside. 
c  (J.  nanOf  Visiani  (O,  vuigariSf  Mill,  in  Koch  Synops.  FL  Qerm.  291),  is  a 
moaJl  spinescent  plant,  tbe  joints  only  a  few  inches  long,  not  erect,  but  diffuse, 
leaning  against  rocks,  fbimd  in  Dalmatia  and  the  warmer  valleys  of  Tyrol  and 
Swikzerhmd. 

The  Cochineal  insect  in  Mexico  and  other  parts  of  Central  America  lives  on 
tevend  OpurUuu  nearly  allied  to  those  here  aescribed.  As  stated  above,  its  in- 
troduction has  been  successful  on  Teneriffe,  and  there  it  thrives  on  a  species 
doselv  related  to  the  Indian  one.  Wight  (111.  ii  p.  60),  and  Royle  (111.  p.  223), 
dMcnbe  the  steps  that  have  bc^n  taken  to  encourage  its  cultivation  in  India. 
Some  Cochineal  nas  been  produced  in  India,  and  though  the  price  of  the  article 
bu  diminished  of  late,  it  may  yet  become  a  matter  ot  some  importance  in  the 
diier  districts  of  the  country. 
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Erect  or  climbing  shrubs  or  trees,  rarely  herbs,  with  alternate  simple 
or  compound  leaves.  Flowers  regular,  umbellate,  or  capitate.  Calyx 
adnate  to  ovary,  limb  short,  entire  toothed  or  lobed.  Petals  generally 
5,  very  deciduous,  valvate  or  slightly  imbricate  in  bud.  Stamens  as 
nany  as  petals,  rarely  numerous ;  filaments  inflexed ;  anthers  didymous, 
TBEsatile.  Disk  epigynous.  Ovary  2-  or  more-celled,  I  ovule  in  each 
eelL  Fruit  a  drupe  or  berry,  with  1  or  more  1 -seeded  cells.  Seed  pen- 
dnloas;  testa  membranous;  albumen  dense,  fleshy;  embryo  minute, 
ovoid  or  oblong.— Gen.  PL  L  931 ;  Wight  lU.  ii  60 ;  Eoyle  IIL  233. 

Soft-wooded  Araliaceous  shrubs  and  small  trees,  often  scandent  or  epi- 
phytic, are  not  uncommon  in  the  tropical  forests  of  India.  Within  the 
lange  of  this  Flora  they  are  not  numerous,  and  it  will  suffice  to  mention  a 
few,  besides  the  Ivy,  as  representative  forms. 
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Petals  imbricate ;  leaves  digitate,  pinnate,  or  bipinnate,  leaflets 

seimUte  ;  stipules  not  prominent 1.  AiUMA. 

Petals  valvate  ;  leaves  simple,  coriaceous                   .                 .2.  Hidera. 
Petals  valvate  ;  leaves  digitate,  coriaceous        ....     8.  HsRAFLiuiinL 
Petals  valvate  ;  leaves  tripinnate 4.  HsmoPAXAL 

1.  ABALIA,  Liim. 

Herbs  or  shrubs,  leaves  digitate  pinnate  or  bipinnate,  leaflets  WMr  \ 
branous,  serrulate.     Flowers  umbellate.     Petals  5,  ovate,  not  nngaieoliAi^ 
imbricate  in  bud.     Ovary  2-5-celled.     Fruit  drupaceous  with  2-5  cnirii- 
ceous  or  hard  pyrenes  in  a  fleshy  exocarp.     Albumen  not  ruminated. 

1,  A.  Oachemirica,  Decaisne;  Jacq.  Voy.  Boi  t  81. — Syn.  Panax  it 
composita,  WalL 

A  large  perennial  herb  6-10  ft.  high;  leaves  bipinnate,  rough,  witt 
short  hairs,  leaflets  ovate-lanceolate,  acuminate,  unequal-sided.  XJmbeli 
in  large  terminal  panicles.     Styles  5,  connate  at  base.     Pyrenes  5. 

Abundant  in  the  North-West  Himalaya  5000-9000  ft,  up  the  Sutlej  as  &r«  | 
DippL    Sikkim  at  10,000-14,000  ft.    FL  June-Oct  ] 

Pentapanax,  Seemann,  nearly  allied  to  AraliOy  has  glabrous,  imptiipa-  j 
nate  leaves,  with  3-7  leaflets,  and  entirely  connate  stories :  1.  P,paraM^  ^ 
cunif  Seem.  Joum.  Bot  iL  296. — Syn.  Hedera  parasUicOy  Don.  Vent  A 
Semcdy  Eamaon,  is  a  climbing  soft- wooded  shrub ;  rootlets  on  branches,  leaMi 
5,  ovate-lanceolate,  coriaceous,  entire,  2-3  in.  long.  East  Bengal,  Nepal,  KaoMOL 
(ascending  to  7500  ft.)  2.  P,  Leschetiaultii,  Seem. — Syn.  Hedera  ZeicAaMir 
tii,  Wight  and  Am.  Piodr.  377  ;  H.  trifoHata,  Wight  Ic  t  307  ;  H.fngnm, 
Don.  (not  Roxb.),  is  a  soft- wooded  shrub,  with  3,  rarely  5,  broad-o^^  iM' 
branous  leaflets  4-5  in.  long,  with  long  subulate  serratures.  NUgiris,  Sikki% 
Nepal,  Kamaon  (ascending  to  8500  ft.) 

2.  HEDEBA,  Linn. 

Woody  climbers.  Leaves  simple,  stipules  none.  Flowers  in  panieQ^ 
late  umbels,  polygamous.  Disc  tumid.  Ovary  5-celled ;  styles  shoHi 
connate.  Berry  subglobose,  5-celled,  5-seeded  ;  endocarp  membranous  or 
parchment-like,  closely  investing  the  ovoid  seed.  Albumen  ruminated.— 
Two  species,  one  in  Australia,  the  other  in  the  temperate  regums  of  tbo 
Old  World. 

1.  H.  Helix,  Linn.  -,  WalL  in  Eoxb.  FL  Ind.,  ed.  Carey,  iL  515;  Boil' 
sier  FL  Orient.  iL  1090 ;  Hook.  Stud.  FL  172.  Ivy.  Vem.  Halbambtrt 
arbambal,  Jhelam ;  Karmora,  matidia,  Kashmir ;  Kurol,  Chenab ;  KvA 
karur,  Ravi ;  BrumbiUm,  dakdrif  Bias ;  Karbdru,  kdmuri^  Sutl^  ;  AaA 
Kamaon. 

A  large  woody  climber,  stem  and  branches  attaching  themselves  dos^lf 
and  adhering  firmly  to  wood,  rocks,  walls,  and  the  buk  of  trees,  but  B^ 
penetrating  into  the  living  tissue.  Branchlets,  leaves,  and  petioles  whcJlf 
glabrous,  shining.     Leaves  leathery,  dark-green  above,  pale-green  beoesd^ 
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3-5  in.  long,  exceedingly  variable,  those  of  flowering  branches  ovate  or  Ian- 
seolate,  with  a  tapering  base,  the  others  more  or  less  triangular  in  outline ; 
3-  or  5-lobed,  with  a  rounded  or  cordate  base,  the  lobes  deep  or  shallow, 
often  lobulate ;  petiole  slender,  varying  in  length,  generally  shorter  than 
leal  Flowers  yellowish-green,  in  pedunculate  globose  umbels;  peduncles 
md  pedicels  clothed  with  minute  stellate  scales.  Berry  yellow,  shining, 
^or  4-seeded. 

Afghanistan,  and  hills  trans-Indus.  Panjab  Salt  range.  Himalaya,  3000- 
9000  ft.,  from  the  Indus  to  Bhutan.  Kasia  hills.  Europe,  North  Africa,  West- 
ern Ajua,  Japan,  fl.  Oct.  to  ApriL  The  berries  of  the  European  Iv^  are  black, 
nrely  yellow.  Attains  a  laige  size.  Mathieu,  Fl.  For.  138,  describes  a  stem 
crown  near  Montpellier,  433  years  old,  6  ft.  7  in.  girth.  Wood  light-grey  or  yel- 
low, soft  and  light.  The  Ivy  is  not  a  parasite  ;  nevertheless  it  considerably  im- 
pedes the  growth  of  the  trees  to  which  it  attaches  itself. 

3.  HSPTAPLEUHUM,  Gsertner. 

Large  shrubs  or  trees.  Leave?  digitate,  leaflets  coriaceous,  entire. 
Stipules  prominent,  connate  between  branch  and  petiole.  Flowers  in 
ncemes  or  in  paniculate  umbels.  Petals  generally  5-6,  rarely  more,  val- 
▼ate.  Stamens  as  many  as  petals.  Top  of  fruit  generally  raised  beyond 
tlie  calyx-limb. 

1.  H.  ▼ennlosQin,  Seemann;  Joum.  Bot.  iii  80. — Syn,  Paratropia 
venndogOy  Wight  IlL  t.  118;  Hedera  terebint^iaeea,  WalL ;  Aralia  digi- 
Wo,  Roxb.  FL  Ind.  ii  107.     Vem.  Dain. 

A  small,  softrwooded  tree  with  straggling  branches,  often  sending  out 
lootlets.  Leaflets  5-6,  glabrous,  elliptic-oblong,  acuminate,  unequal,  the 
iniddle  leaflet  largest ;  common  petiole  5-6  in.  long,  partial  petioles  ^2 
in.  long.  Flowers  in  paniculate  umbels.  Berry  smooth,  yellow,  ovoid, 
5-celled. 

South  India,  Burma,  Bengal,  Satpura  range,  Kamaon,  ascending  to  3000  ft. 
n.  Feb.,  March. 

4.  HBTBBOPAKAX,  Seemann. 

1.  H.  firagrana.  Seem.  Joum.  Bot.  iv.  297. — Sjm.  Panax fragrans,  Eoxb. 
FL  lud.  ii.  76. 

A  small  soft-wooded  tree  15-20  ft.  high,  leaves  glabrous,  tripinnate,  2-4 
&  long,  leaflets  ovate  or  rotundate,  entire,  3-6  in.  long,  on  short  petioles. 
Flowers  yellow,  ftagrant,  polygamous,  subsessile  or  shortly  pedicellate,  in 
compact  subglobose,  paniculate  umbels,  the  umbels  at  the  end  of  branches 
«^  branchlets  generally  composed  of  bisexual,  the  lateral  ones  of  male 
flowers.  Petals  5,  valvate.  Ovary  2-celled ;  styles  2,  filiform,  distinct 
Fruit  laterally  compressed,  \  in.  across,  broader  than  long,  2-celled ;  en- 
docaip  crustaceous ;  albumen  ruminated. 

Bonna,  East  Bengal,  sub-Himalayan  tract  Eamaon  (above  2000  ft.)  to  Assam. 
FL0ct.-Dec. 
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Fatsia  papyrifera,  Decaisne. — Syn.  Aralia  pafyrifera^  Hook.  Bot  Magii 
4897,  the  Chinese  Rice-paper  plant ;  belongs  to  this  order.  It  is  a  ahrab  intk 
large  white  pith,  from  which  the  rice-paper  is  cut^  and  large  palmatdj 
5-lobed  leaves  with  stellate  pubescence.  Indigenous  in  Fonnoaay  and  calth 
vated  in  China. 

Order  XLin.    COBNACKfi. 

Shrubs  or  trees,  with  leaves  usually  petiolate,  entire,  without  gtipoki. 
Flowers  regular,  the  calyx-tube  adnate  to  the  ovary ;  limb  none  or  a^ 
shaped,  truncate  or  4-5-deutate,  persistent,  open  or  vfdvate  in  bud.  Fm 
wanting,  or  4-5  inserted  at  the  base  of  an  epigynous  disc.  Stameni  H 
many  as  petals,  rarely  2  or  4  times  their  number ;  anthers  2-celledy  d^ 
hiscing  longitudinally.  Ovary  inferior,  I-4-celled,  1,  rarely  2  ovules  ii 
each  cell,  pendulous.  Fruit  generally  drupaceous,  with  a  l-4-<:eIled  ]»• , 
nel,  or  with  2  distinct  stones.  Seeds  pendulous,  with  a  membranom  tUi 
coriaceous  testa,  copious  fleshy  albumen,  and  generally  thin  foliaoeon 
cotyledons.— Gen.  PL  l  947  ;  Royle  IlL  215  (Alangiea),  234 ;  WigJitH  \ 
ii  1,  68.  1 

Leaves  alternate  ;  petals  strap-shaped  ;  anthers  long,  baaifixed  ;  { 

style  elongate. 

Stamens  numerous ;  flowers  fasciculate 1.  ALAVffnnL 

Stamens  as  many  as  petals ;  flowers  paniculate        ...         2.  Mablka.  | 

Leaves  generally  opposite ;  petals  short ;  anthers  short,  attached 

to  the  back  ;  style  short 8.  CoBvm  j 

1.  ALANQIUM,  Lam. 

Shrubs  or  small  trees,  with  alternate,  petiolate,  oblong,  entire,  penisleBt 
loaves  with  3  basal  nerves.     Flowers  white,  bisexual,  in  axiUary  fasxa^  , 
Calyx-tube  turbinate,  somewhat  prolonged  beyond  the  ovary,  tnincito 
or  5-10-dentate.     Petals  5-10,  strap-shaped,  valvate,  afterwards  peflexei 
Stamens  as  many  as  petals,  or  2-4  times  their  number ;  filaments  shoi^ 
hairy ;  anthers  Hnear ;  cells  adnate  to  the  connective,  and  dehiscent  laU^ 
ally.     Ovary  1-celled,  with  1  ovule ;  style  filiform.     Fruit  a  berry,  ckhwb- 
ed  with  the  persistent  limb  of  calyx.     Seeds  oblong,  with  ruminiEite  aB^ 
men,  a  superior  cylindrical  radicle,  and  foliaceous,  veined,  coidate^va^ 
cotyledons. 

1.  A.  Lamarckii,  Thwaites,  Enum.  Plant  ZeyL  133 ;  Bedd.  FL  Syl^- ^ 
215.— Syn.  A.  hexapetalum,  Roxb.  FL  Ind.  ii  502;  W.  &  A-  Pio^ 
326  ;  Wight  IlL  t.  96.     A.  decapetalum,  Wight  Ic  t  ^^^  i  ^' ^  J^ 
Prodr.  325.    A.  tomentosa,  Lam.    Sans.  Ankoloy  nikochaka,    Yem.  A^^ 
akola,  akhora,  akaul,  ghowl,  kodi  (Alangi^  Tamil,  whence  generic  nan^^r 

A  shrub  or  tree,  branchlets  often  spinescent  Leaves  membranO^ 
3-6  in.  long,  on  petiole  \  in.,  exceedingly  variable  in  shape,  fiom  lin^^ 
oblong  to  eUiptic,  obtuse  acute  or  long-acuminate,  pubescent  or  toB^^ 
tose  when  young,  glabrous  or  pubescent  below  when  full-grown,  n»^ 
lateral  nerves  5-8  on  either  side  of  midrib,  joined  by  prominent 
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and  intzainaiginal  veiiiB.  Flowers  wliite,  fragrant,  on  short  bracteate 
pedioelBy  solitary  or  feiscicnlate;  pedicels  and  calyx  liairy.  Calyx  6-10- 
dentate ;  petals  6-10 ;  stamens  twice  as  many ;  filaments  with  long  stiff 
hairs  at  the  base.     Fruit  }  in.  long,  tomentose,  filled  with  red  pulp. 

I  follow  Thwaites  in  uniting  the  3  species  of  Lamarck,  EncycL  Meth. 
Botanique  L  174,  and  adopting  his  new  specific  name.  The  appearance 
of  the  plant  is  exceedingly  variable,  and  the  different  forms,  tomentose 
or  glabrous,  with  broad  acuminate,  and  with  narrow,  almost  linear  leaves, 
witii  or  without  spines,  merit  farther  study. 

Common  in  places  in  South  and  Central  India,  Bengal,  Oudh,  and  North- 
West  India.  In  the  sub-Himalayan  tract,  onl^  as  far  west  as  the  Ganges. 
Ceylon  and  China.  Never  quite  leafless;  the  foliage  is  renewed  in  April-liuiy. 
FL  usually  Feb.- April ;  fr.  May- Aug. 

In  North  and  Central  India  attains  30-40  fL  under  favourable  conditions, 
but  generally  remains  much  smaller.  Trunk  short,  erect,  to  2^  ft.  girth.  Bark 
Jrin.  thick,  grey  with  some  white  specks,  smooth,  with  irregular  undulations. 
Wood  light-  or  yellowish  -  brown,  often  dark-coloured  in  the  centre,  fine- 
even-  close-  and  smooth-grained,  tough  and  strong,  weight  49  lb.  per  cub.  ft. 
Talne  of  P.  875,  easOy  worked,  with  a  beautiful  glossy  surface,  well  suited  for 
cmamental  work.  Used  for  pestles  to  crush  oil-seeds,  wooden  cattle-bells,  and 
^vuious  other  purposes.  Yields  excellent  fuel.  Coppices  well.  Fruit  mucila- 
^^us,  sweet,  somewhat  astringent  and  acid,  is  eaten.  Root  aromatic,  used 
in  native  medicine. 

2.  MABLEA,  Hoxb. 

Trees  or  shrubs,  with  alternate,  entire  or  angularly -lobed  leaves. 
Flowers  bisexual,  in  axillary  cymes.  Calyx-limb  minutely  toothed. 
Petals  6-10,  linear,  valvate  in  bud.  Stamens  as  many  as  petals  ;  filaments 
vhort,  adhering  at  the  base  to  petals ;  anthers  long  and  linear.  Ovary 
adhering  to  calyx  above  the  middle,  2-celled,  with  1  pendulous  ovule  in 
«aeh  ceU.  Style  filiform,  with  a  4-lobed  stigma.  Fruit  a  drupe,  often  1- 
oslledy  iHseeded. 

1.  M.  begoniflsfolia,  Eoxb.  Cor.  PL  t  283;  FL  Ind.  iL  261 ;  Bot. 
Reg.,  1838,  t.  61.  Vem.  Oarkum,  hudhal,  tumbri,  N.W.P. ;  Bodara, 
Bias ;  Padlu,  Ravi  ;  SidlUy  Chenab ;  Prot,  Kashmir ;  Tilpaitra,  chitpat- 
trOj  Jcurkni^  Jhelam. 

A  small  tree,  glabrous,  youngest  parts  with  rust-coloured  pubescence. 

Leaves  3-10  in.  long,  varying  from  ovate  acuminate,  to  broad  obliquely 

eoidate,  often  broadly  and  angularly  lobed,  petioles  f-1^  in.  long ;  basal 

n«r?e8  3  or  5,  main  lateral  nerves  2  or  3  on  either  side  of  midrib,  petioles 

and  nerves  often  reddish.     C3rnies  a  little  longer  than  petioles,  loosely  4- 

20-flowered.     Flowers  conspicuous,  with  white  petals  and  yellow  anthers. 

Stamens  and  style  hairy,  stigma  4-lobed.     Drupe  ovoid,  ^  in.  long, 

crowned  with  remains  of  calyx,  with  scanty,  soft,  dark-coloured  pulp,  and 

a  hard  stone.     Radicle  short,  superior.     M.  affinis,  Dn«.  in  Jacquem.  Voy. 

^t.  i  83,  from  Kashmir,  is  described  with  hairy  style  and  2-lobed 

^igma.    The  North-West  Himalaya  specimens  which  I  have  examined 

We  hairy  styles,  and  a  4-lobed  stigma. 


252  XLIII.  COKNACEiB.  [MarkfL 

Siwalik  tract  and  outer  Himalayan  ranges,  ascending  to  6000  ft.,  from  nan 
the  Indus,  to  Bhutan,  in  Sikkim  to  9000  ft.  Kasia  hilL^  Silhet,  and  Chittagoii|. 
Dense  shady  forests,  sparse  in  the  North- West  Himalaya.  FL  March-Miy;  & 
July-Oct  A  handsome  tree,  never  powina  to  any  great  height.  ^  Bark  snuMth, 
cinereous.  Foliage  resembles  that  of  some  Maples.  In  Silhet  it  is  called  if<r> 
lea  or  Marlisci,  and  the  wood  is  em^yed  for  building.  The  leaves  an  col- 
lected for  sheep-fodder  in  the  North-West  Himalaya. 

3.  COBKITS,  linn. 

Trees,  shrubs,  rarely  herbs,  -with  opposite,  larelj  altemate  Imvhl 
Flowers  bisexual,  white  or  yellow,  in  heads  or  dichotomous  cymes.  CalTX- 
teeth  4,  minute.  Petals  4,  oblong  or  ovate,  yalvate  in  bud.  Stamens  i, 
alternating  with  petals,  filaments  subulate  or  filiform,  anthers  oUoBf 
Ovary  2-celled,  rarely  3-celled,  one  ovule  in  each  celL  Fruit  drupioeaa^ 
with  a  2-celled,  2-seeded,  hard,  crustaceous  or  osseous  putamen.  Seedi 
oblong,  compressed ;  testa  membranous,  albumen  fleshy,  cotyledonsfoKi' 
ceous,  radicle  sessile. 

Flowers  in  compound  cymes. 
Leaves  broad-ovate,   acuminate,  penniveined,  main  lateral 

nerves  5-8  pair  •      1.  C  mocropM^ 

Leaves  oblong,  penniveined,  main  lateral  nerves  3-5  pair      .       2.  C  ohUtiga, 
Leaves  elliptic  or  ovate-elliptic,  2-3  pair  of  lateral  nerves, 

sub-basal  .  .       8.  C  9cmgniML 

Flowers  in  globose,  bracteate  heads,  drupes  confluent  .  ,      4.  C.  eapitata» 

1.  0.  macrophylla, Wall.— Tab.  XXXII — Eoxb.  FLInd., ed. Caief» 
L  433.  Vem.  Kastr,  kachlr^  ludeo,  allian,  ?iarru,  hadduy  tiang,  kandan, 
Eavi  to  Jhelam ;  Kaksh,  hachur^  koclian^  SuiL  and  Bias ;  KagAOt 
ruchiay  N.W.P. 

A  middle-sized  tree,  with  opposite  broad-ovate,  acuminate  leaves,  pdi 
glaucous  beneath,  4-6  in.  long,  base  rounded,  sometimes  slightly  coidate^ 
not  narrowed  into   petiole;  when  young  with  short  distant  adpieBwi 
hairs,  generally  attached  in  the  middle  ;  main  lateral  nerves  arcuate,  M 
on  either  side  of  midrib,  joined  by  prominent  transverse  and  intnnu^ 
ginal  veins ;  petiole  ^-1  in.  long.    Flowers  in  ample,  terminal  oompoood 
cymes,  2-4  in.  across,  on  peduncles,  bearing  2  or  3  pair  of  opposite,  ot 
nearly  opposite  branches,  dividing  dichotomously  ;  the  flowers  at  theeod* 
of  branchlets  in  short  unilateral  racemes.     Cyme  longer  than  thd  nak^ 
portion  of  peduncle.     Flowers  before  opening  ^  in.  long,  twice  or  th^** 
times  the  length  of  pedicels.     Calyx,  outside  of  petals,  and  pedi(?^ 
strigose  with  white  adpressed  hairs  ;  disc  thick.     Drupe  globose,  less  tlv-^ 
^  in.  long,  crowned  with  the  remains  of  calyx  and  disc 

Frequent  in  many  parts  of  the  Himalaya,  from  near  the  Indus  to  Ne]^? 
between  3000  and  8000  ft  FL  May,  June.  Generally  scattered,  though  soc::^^ 
times  in  considerable  numbers,  in  shady  mixed  forests,  a  handsome  tree  40*^ — 
ft  high,  and  attaining  a  girth  of  5-6,  at  times  8  ft.  Crown  rounded^  dc^ 
shady.  Bark  brownish,  smooth,  with  longitudinal  wrinkles.  Wood  lifflt-r^^ 
dish,  compact^  and  even-grained,  noted  as  yielding  excellent  chaxccMil  lor  g^^ 
powder,  8-9  rings  per  in.  rad.  The  fruit  is  eaten,  and  the  leaves  ftuniah  focU^ 
for  goats. 
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2.  O.  oUoBCft,  Wall ;  Roxb.  Fl.  Ind.,  ed.  Carey,  L  432.— Vem.  Kom- 
moly  N.W.P. ;  Bakdr,  bafi-bakuTy  Pb. 

A  middle-sized  tree,  with  opposite,  oblong,  acuminate  leaves,  base 
acute  narrowed  into  petiole,  glaucous  beneath,  2-6  in.  long,  when  young 
with  short  adpressed  hairs,  lateral  nerves  arcuate,  3-5  on  either  side  of 
midrib,  petiole  ^-f  in.  long.  Ample  terminal  compound  cymes  on  short 
peduncles.  Flowers  white  or  purplish  white,  odorous,  full-sized  buds  less 
than  ^  in.  long,  on  short  pedicels.  Outside  of  petals  glabrous ;  calyx  and 
pedicels  slightly  strigose ;  disc  thick.  Drupe  ovoid,  crowned  with  the 
remains  of  calyx,  somewhat  more  than  j-  in.  long. 

Siwalik  tract  and  outer  Himalaya,  from  near  the  Indus  to  Bhutan,  between 
aOOO  and  6000  ft.  FL  Sept-Oct. ;  fr.  Jan.-April.  Attains  40  ft,  and  a  girth 
of  4-5  ft.  Bark  reddish  brown,  very  rugose,  especially  longitudinally.  Wood 
white,  shining,  with  numerous  red  and  brown  medullary  rays,  fine-grained  and 
hard. 

3.  0.  sangninea,  Linn. ;  Hook.  Stud.  FL  172. — Dogwood. 

A  shrub  or  small  tree,  pubescent,  with  membranous,  opposite,  elliptic 
cf  ovate-elliptic  leaves,  acute  or  short-acuminate,  main  lateral  nerves  4  pair, 
arcuate,  the  lower  2  or  3  pair  proceeding  from  the  base  or  the  lowest 
t^hiid  of  midrib,  aU,  or  the  upper  3  pair  meeting  at  the  apex  of  the  leaf. 
Xieaves  1-3  in.,  petiole  }  in.  long.  Cymes  terminal,  dense-Howered,  2  in. 
Across,  peduncle  longer  than  cyme.  Flowers  cream-white,  buds  before 
opening  ^  in.  long.  Berry  subglobose,  less  than  ^  in.  long,  black  when 
xnpe. 

Foxmd  by  Dr  Stewart,  once  only,  in  a  close  forest,  with  a  northerly  aspect,  at 

7000  ft,  on  the  high  mountain-range  south  of  the  Kashmir  valley,  a  few  small 

trees  in  fruit,  18-20  ft.  high,  ramous  from  near  the  ground,  with  straight  branches 

^xto  a  lax  roundish  crown,  and  thin  grey  or  brownish  bark,  covered  with  a 

sniooth,  silvery  pellicle,  which  peels  off.    A  common  shrub  in  Europe  and 

Siberia.    I  am  aoubtful  whether  Dr  Stewart's  specimen  should  be  referred  to 

Ctancuinea  or  to  C.  atutralisy  C.  A.  Meyer ;  Boissier  FL  Orient,  ii.  1092,  of 

•Ana  Minor,  the  Caucasus,  and  North  Persia  ;  the  difference  between  the  two 

•pedes  is  very  slight,  the  hairs  on  the  under  side  of  the  leaves  of  C.  saTiffuinea 

Sit  to  be  simple,  and  somewhat  curled,  those  of  australis  should  be  2-anned 
stiff.  C*  tanguinea  in  Europe  is  a  slow-growing  shrub,  spreading  readilv  by 
Keds  and  root-suckers,  and  stanaing  a  good  deal  of  shade.  The  wood  is  hard 
«nd  close-^irained.  The  pericarp  of  the  fruit  contains  oiL  The  young  shoots  are 
nd  in  sprmg,  the  leaves  turn  red  in  autumn,  hence  the  name. 

4.  0.  capitata,  WalL  FL  Ind.,  ed.  Carey,  i.  434 ;  PL  As.  rar.  t.  214.— 
Syn.  BerUhamia  fragifera^  Lindley ;  Wight  111.  t.  122.  Vem.  Bamora, 
lamavTy  N.W.P. ;  Tharmal^  tharbal,  tharwar,  tJiesi,  Pb. 

A  small  tree,  young  branches  and  leaves  scabrous  with  short  stiff  ad- 
pressed hairs.  Leaves  coriaceous,  pale  below,  opposite,  generally  approxi- 
mate at  ends  of  branchlets,  2-3  in.  long,  elliptic-oblong,  p^nniveined,  with 
4  pair  of  arcuate  main  lateral  nerves ;  petioles  |  in.  long,  with  a  broad, 
almost  sheathing  base.  Flowers  closely  packed,  in  globular  terminal 
heads   with  a  conspicuous  involucre  of   4    yellow,   petal-like  bracts. 
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peduncles  1-2  in.  long.   Drapes  united  in  a  yeUowisli  strawlMRy-likefleihj 
head,  1-2  in.  diam.,  each  drupe  with  a  haid,  l-seeded  stone. 

Himalaya  3500-8000  ft,  from  the  Bias  to  Bhutan,  Easia  hills.  FL  Apnl-Oet 
Wood  close-grained,  very  hard.  Fruit  sweetish,  mingled  with  a  litde  bitto^ 
eaten  and  made  into  preserves. 

A  remarkahle  genus  of  this  order  is  Aucvha,  Thunh.,  with  eTergreen,  f^ 
rous,  shining  serrate  leaves,  and  dioicous  flowers.  A.japoniea,  Thunh,  iBBor 
one  of  the  most  common  hardy  eversreen  shrubs  in  England  and  iraten 
Europe.  A,  himalatcoy  Hf.  &  Th.;  Hook,  t  HL  Himal,  PL  1. 12,  from  tin 
outer  ranges  of  Sikkim,  is  closely  aUied  to  it  \ 

Order  XLIY.    CAPBIFOLIACEiE. 

Shrubs  or  small  trees,  rarely  herbs.  Leaves  opposite,  simple  entn  i 
temately  cut  or  pinnate,  usually  exstipulate.  Calyx-tube  adnate  to  ovnf, 
limb  3-5-toothed  or  lobed.  Corolla  gamopetalous,  regular  or  inegulu^ 
lobes  5,  imbricate  in  bud.  Stamens  4-10,  inserted  on  the  corolla4alN^ 
equal  or  unequal,  anthers  versatile.  Ovary  1-6-celled,  OYules  solitaiy  oi 
numerous.  Fruit  a  berry  or  drupe,  rarely  capsular,  1-  or  many-seedd. 
Albumen  copious,  fleshy,  embryo  generally  minute. — Gen,  PL  ii  1 ;  Bajk 
HL  235  ;  Wight  HI.  ii.  69. 

Corolla  tabular  or  campannlate  ;  ovary  cells  with  1  or  many 
ovules ;  style  filiform. 
Stamens  5 ;  calyx  5-dentate ;  ovary  2-3-celIed       .        .  1.  LoNiCDU. 

Stamens  5 ;  calyx  5-lobed,  lobes  linear ;  ovary  5-celled         .        2.  LuiCUaiiAi 
Stamens  4  ;  calyx  5-lobed,  lobes  linear,  elongate ;  ovary  3-celled. 

Fruit  l-seeded 8.  Abslll 

Corolla  rotate  or  short-tubular.     One  ovule  in  each  cell ;  style 
short,  or  stigma  sessile. 

Leaves  simple 4.  Vibubhuii. 

Leaves  pinnate 5.  Sambuco. 

1.  LONICEBAy  Linn. 

Erect,  prostrate  or  climbing  shrubs.     Leaves  opposite,  entire.    Flowtfi 
in  peduncled  cymes  or  heads,  often  connate  in  pairs  by  the  oyaries,  iB^ 
subtended  by  connate  bracteoles.     Calyx-tube  ovoid  or  subglobose ;  UiA 
5,  often  unequaL     Corolla  tubular,  funnel  or  bell-shaped,  limb  obliq^ 
or  2-lipped,  5-lobed.     Stamens  5.     Disc  tumid.     Ovary  2-3-celled,  ttj^ 
filiform,  stigma  capitate ;  ovules  many  in  the  inner  angle  of  each  cb^ 
Berry  fleshy,  2-3-celled,  cells  few-seeded.     Seeds  ovoid  or  oblong,  ie^ 
crustaceous. 

To  this  genus  belongs  the  Woodbine  or  Honeysuckle  of  Europe,  Z.  Pefidy^ 
nunif  Linn.;  Hook.  Stud.  FL  175.  From  India  28  species,  nearly  all  Himalaya 
are  enumerated  in  Hooker  and  Thomson's  Prascursores  ad  ^oram  Indict 
Joum.  Linn.  Soc.  ii.  165.  Of  these  it  must  suffice  here  to  mention  7  spe^ 
which  are  characteristic  of  the  forest  vegetation  in  the  outer  and  middle  m~^ 
of  the  N.W.  Himalaya. 

Corolla  6-lohed,  not  bilabiate  ;  bracteoles  large,  generally 
connate,  and  enclosing  the  ovaries. 
A  large  shrub,  unarmed ;  leaves  lan(;eolate  .  1.  Z.  angtuiifoiia. 
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A  fmBll  buh,  fpineacent ;  eoroll*-tabe  long  slender    .  2.  L,  $pino§a, 

A  small  bosh,  oorolla-tabe  broad-campanalAte  8.  L,  MyrtUlus. 

Corolla  bilabiate,  brmcteoles  lam,  more  or  less  connate. 

Pabesoent ;  leayes  petiolate,  flowers  nearly  sessile  4.  L,  quiitqueloeularit. 
Glandular  haiir;  leayes  nearly  sessile,  white  beneath, 

flowers  pedoncnlate 5,  L.  kypoleuca. 

OaroDa  bilabiate,  bracteoles  small,  free. 

Glabroas  ;  main  lateral  nenres  8-12  pair      .  6.  Z.  orientalu, 

Olandnlar  hairy;  main  lateral  nenres  6-8  pair  7.  L.  alpigena, 

1.  L.  angnstifolia,  WalL — Yem.  Geang,  Jaonsar ;  PUru,  Sutlej. 

A  shmb  6-12  ft  high,  with  slender  branches  ;  bark  grey,  peeling  off  in 
long  fibrous  shreds.  Glabrous,  or  youngest  parts  pilose  ;  leaves  lanceolate 
or  oblong-lanceolate,  pale  beneath.  Flowers  in  pairs,  on  slender  axillary 
peduncles,  ^1  in.  long;  bracteoles  connate,  cup-shaped,  enclosing  the 
orariea.  Bracts  2,  linear  or  foliaceous.  Corolla  ^  in.  long  or  less,  r^ular, 
^hite  or  pale  rose  coloured,  scented.  Berry  red,  the  size  of  a  pea,  with 
1-6  seeds. 

Not  uncommon  in  the  Himalaya,  from  near  the  Indus  to  Sikkini.  In  the 
27oith-West  Himalaya  at  6000-10^)0  ft.  Dippi,  ami  other  forests  in  Kunawar, 
3)eoban  range,  Jaonsar  Bawar.  FL  May,  June  ;  fruit  sweet,  eaten.  Hardy  in 
^England. 

2.  L.  wpbkOUL,  Jaoquemoni — S3m.  Xylodeum  spinomm,  Decaisne,  in 
^acq.  Toy.  Bot  t.  86.     L.  linearis,  Hb.  Royle. 

A  small  rigid  shrub,  wholly  glabrous,  with  stiff  divaricate,  spinescent 
Iranchlets  and  small,  linear^blong.  coriaceous  leaves.  Flowers  |  in.  long, 
on  short  peduncles,  tube  long,  slender ;  limb  broad,  spreading ;  anthers 
«uid  style  ezserted. 

Inner  arid  Himalaya  and  Tibet,  11,000-15,000  ft.    Fl.  July. 

3.  L.  Myrtillnfl,  Hf.  &  Th.  1.  c.  168. 

A  small  shrub  with  prostrate  branches.  Leaves  |-|  in.  long,  elliptic- 
oblong  or  obovate-oblong,  glaucous  beneath.  Flowers  white  subsessile, 
ootolla  short,  broad-campanulate,  ^  in.  long  ;  anthers  and  styles  included. 

Himalaya  from  the  Indus  to  Sikkim,  9000-12,000  ft.  Fl.  June-Sept.  Nearly 
iiBied  are  L.  parvifolia,  Edffew.,  and  L.  purpurascens,  H.  f  &  Th.  (Xytotteum 
pi»p.,  Jaoq.  Voy.  Bot  t  87). 

4.  L.  q.ninq.aelocalari8,  HardMricke;  Eoxb.  FL  Ind.  i.  537. — Syn.  L, 
divenifoHOf  WalL  Eoxb.  FL  Ind.,  ed.  Carey,  iL  169;  Bot.  Eeg.  xxx. 
1^4,  t.  33.  Himalayan  Honeysuckle,  Yem.  Jarlangei,  adei,  trans-Indus; 
^Jiiiiy  Jhelam ;  Tita  bateri,  pdkhur,  Kashmir ;  Bakhtfi,  Chenab  ;  KhUm^ 
^  Bavi;  Dendru,  Bias;  KliUnti,  zbang,  razbam,  bijgai,  Sutlej;  Bei 
^<<^',  bhat  kukray  dieraya,  kumuHi,  Eamaon. 

A  large  erect  shrub,  pubescent  or  sofb-tomentose.  Leaves  1-2  in.  long, 
^^ate  or  elliptic,  acute,  on  short  petioles.  Flowers  nearly  sessile,  in  axil- 
^^  clusters  of  2-4  ;  ovaries  free.  Bracts  linear,  ciliate  ;  bracteoles  broad- 
ovate,  ciliate,  obtuse,  connate  at  the  base.     Calyx-limb  cup-shaped,  5-cleft, 
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hairy.  Corolla  yellow,  |  in.  long  before  opening;  limb  2-lipp6d9  nj 
lip  broad,  4-dentate,  lower  lip  linear.  Berry  sessile,  ovoid,  ^  in.  1< 
crowned  with  remains  of  calyx. 

Common  North- West  Himalaya  2500-9000  fL,  also  Suliman  range 
Safedkoh  trans-Indus.     Bhutan.     FL  June,  July.    Bark  ff^J,  peeling  oi 
long  shreds.     Cattle  feed  on  its  leaves  and  branches.     Ha^y  in  £igL 
Closely  allied  to  L.  Xylosteum,  Linn.,  of  Europe  and  Siberia,  which,  howe 
has  smaller  flowers  in  pairs  on  short  axillary  peduncles. 

5.  L.  hsrpoleuca,  Decaisne,  Jacq.  Voy.  Bot.  t.  89. — Vem,  Kharmo^  k 
Chenab ;  Zhtko,  rapesho^  Sutlej. 

A  small  shrub,  with  glandular  hairs,  particularly  on  bracteolee  i 
corolla ;  leaves  nearly  sessile,  from  cordate  base  oblong  or  broad-ov 
obtuse,  pale-grey  beneath  ;  flowers  twin,  on  short  peduncles ;  bracts  lin^ 
oblong ;  bracteoles  connate,  cup-shaped,  enclosing  the  connate  ovaries. 

Arid  tracts  of  the  inner  Himalaya  on  the  upper  Jhelam,  Chenab,  Sutlej,  i 
in  Garhwal,  at  8000-10,000  ft.    FL  June. 

6.  L.  orientalis,  Lamarck;  Hf.  &  Th.  L  c.  170.— Syn.  L,  Govama 
Wall. 

A  slender  glabrous  shrub  ;  leaves  membranous,  petiolate,  ovate  or  ovi 
lanceolate,  2-4  in.  long,  main  lateral  nerves  8-12  on  each  side  of  midi 
anastomosing  by  prominent  reticulate  veins.  Flowers  twin ;  ovaries  o 
nate,  supported  by  minute  rounded  bracteoles  and  subulate  arcuate  bran 
Calyx-lobes  subulate.  Corolla  J  in.  long  before  opening,  deeply  bilabif 
The  2  ovaries  connate  into  a  pyriform  fdack  berry. 

North- West  Himalaya  from  Kashmir  to  Kamaon,  6000-10,000  ft.  Also 
Iberia  and  on  the  Caucasus.  FL  June.  Hardy  in  England.  Closely  alliec 
L.  heteraphylld,  D"*.  in  Jacq.  Voy.  Bot.  t.  88. 

7.  L.  alpigena,  Linn. ;  H.  f.  &  Th.  L  c.  171.— Syn.  L.  Wehhiana,  Wa! 
oxyphylla,  Edgew. 

With  glandular  hairs;  leaves  petiolate,  ovate-lanceolate,  long  acuminii 
with  6-8  pairs  of  main  lateral  nerves,  reticulate  veins  not  promine 
Peduncles  longer  than  of  L.  orientalis.  Corolla  with  unequsd  veiy  g 
bous  base. 

North- West  Himalaya,  Kashmir  to  Kjimaon,  8000-10,000  ft.    Also  in 
Alps  of  Europe.    FL  June.    Hardy  in  England. 

2.  LEYCESTEBIA,  WalL 

An  erect  shrub,  with  hollow,  herbaceous  stems ;  the  flowers  sessile, 
bracteate  whorls.  Calyx -limb  5-lobed,  lobes  linear.  Corolla  fdnii 
shaped;  stamens  5.  Ovary  5-celled,  with  numerous  pendulous  ovul 
Fruit  a  fleshy,  5-celled,  many-seeded  berry. 

1.  L.  formosa,  WalL ;  Roxb.  Fl.  Ind.,  ed.  Carey,  ii.  182 ;  Wight  1 
t.  121,  D. — Vem.  Nalkarru,  sannjla,  Kamaon. 

Leaves  ovate  or  ovate-lanceolate,  long-acuminate,  the  petioles  conni 
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with  their  broad  base.  Bracts  foliaceous,  more  or  less  pnrple,  sessile, 
ovate-lanceolate,  commonly  6  under  each  whorl,  the  two  outer  ones  1-1^ 
in.  long,  generally  connate  at  the  base.  Corolla  white,  with  a  tinge  of 
poiple.  Berry  dark-purple,  approaching  to  black,  as  large  as  a  small 
gooseberry,  crowned  wilJi  the  persistent  calyx,  and  covered  with  short 
glandular  hairs. 

Not  uncommon  in  shady  forests  of  the  Himalaya  between  5(KX)  and  10,0(K)  ft 
Satlej  to  Sikkim.    Kasia  hills.    Hardy  in  England. 

3.  ABELIA,  Brown. 

Small  shrubs,  with  bracteate  flowers.  Calyx -tube  angular,  limb 
Mefb,  lobes  foliaceous.  Corolla  funnel-shaped.  Stamens  4.  Ovary 
3^ed,  2  cells  with  several  abortive  ovules,  the  third  with  one  perfect 
ovule.     Berry  coriaceous,  1 -seeded. 

1.  A.  triflora,  R.  Brown  in  Wall.  PL  As.  rar.  t.  15. — Vem.  Adei, 
jMtatoarf  trans -Indus;  Cheta  huta,  Jhelam;  Dan  hakhnru,  salanker^ 
Chenab ;  Daliing,  kut,  sdi,  Ravi ;  Zbantj,  matzbang,  jjeni,  Sutlej  ;  Munri^ 
Sogatti,  Kamaon. 

A  shrub,  with  ovate-lanceolate  leaves,  pale  beneath,  hairy  along  edges 
and  midrib ;  petioles  united  by  their  broad  bases.  Flowers  in  dense  ter- 
minal bracteate  heads;  bracts  foliaceous,  the  upper  sessile.  Flowers  3 
together  on  short  peduncles,  the  middle  sessile,  the  two  lateral  short- 
pc^cellate,  all  supported  at  the  base  of  the  calyx  by  linear-lanceolate 
t^ncUets.  Calyx  hairy,  5-ribbed ;  lobes  linear,  ciliate,  with  a  prominent 
'Bidrib,  J-1  in.  long  at  the  time  the  fruit  ripens.  Corolla  white,  tinged 
'With  pink,  scented. 

Abundant  in  the  North- West  Himalaya  between  4000  and  10,000  ft. ;  also 
^  the  Safedkoh  and  Suliman  range.  Fl.  June-Aug.  Is  browsed  by  goats. 
■Haidy  in  England. 

4.  VIBTTBKUM,  Linn. 

Shrubs  or  trees  with  simple  leaves.  Flowers  white  or  pink,  in  terminal 
^^  axillary  corymbs  or  panicles.  Calyx-limb  5-toothed ;  corolla  5-lobed. 
Stamens  5.  Ovary  1-3-celled ;  style  conical,  trifid,  or  stigmas  3,  sessile ; 
one  pendulous  ovule  in  each  cell.  Drupe  dry  or  fleshy ;  endocarp  crus- 
^^ceous,  1-seeded,  1-celled,  or  spuriously  2-  or  3-celled  by  the  endocarp 
Projecting  into  the  cavity. 

A  large  genus  vrith  some  species  widely  spread  in  Europe,  wild,  and  culti- 
"^ated  as  ornamental  shrubs.  V.  Opulus,  the  Guelder  Rose,  with  largfi  outer 
sterile  flowers,  a  native  of  Europe,  Siberia,  and  North  America  ;  and  F.  Tinus 
^^  the  western  Mediterranean  region,  remarkable  because  its  showy  flowers 
•^d  the  cold  of  average  winters  in  England,  and  are  destroyed  only  in  very 
?®veTe  seasons.  Of  the  sixteen  Indian  species  described  by  Hooker  and  Thomson 
^  the  Joum.  Linn.  Soc.  ii.  174,  it  will  suffice  to  enumerate  seven,  the  most 
'^'Uinon  in  the  North- West  Himalaya. 

*^vcs  membranous,  deciduous;  drupe  1-celled. 

Ckirolla  short-campanulate  ;  leaves  with  dense  grey  tomen- 

tum  beneath 1.    T.  cotmifolhinu 

Corolla  rotate  ;  leaves  glabrous  or  pubescent  .     2.   F.  stelluialum, 

R 
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Leaves  membranous,  deciduous ;  drupe  spuriously  Swelled. 

Flowers  with  the  leaves,  in  slender  drooping  panicles       .    3.   F.  « 
Flowers  before  the  leaves  in  sessile  corymbs. 
Main  lateral  nerves  close,  8-10  pair ;  drupe  |  in.  lonf|[  .     4.   V,  t 
Main  lateral  nerves  distant,   7-9  pair;    drupe  {  m. 

long 5.   V.J 

Leaves  coriaceous,  evergreen  ;  drupe  1 -celled. 

Corolla  tubular,  limb  erect ;  corymbs  without  bracts        .     6.   F*.  < 
Corolla  rotate ;  corymbs  with  ciliate  bracts      .        .        .     7.    F.  | 

1.  V.  cotinifoUnm,  Don. ;  Bot.  Reg.  t  1650 ;  Wight  HL 
Syn.   V.  poli/carpum,  WalL     Vem.  Afar  gJiwalawa,  tians-L 
uklu,   bankunchj   Jhelam ;    Biehcibi,   JcUmlch,   guch^  Kashmi 
lyipat  kcUam,  khimor,  rdjcU,  tumntay  Chenab ;   Kdtonda,  R 
khatipf  tuatus,  msm^  Sutlej  ;  Chviay  Kamaon.* 

A  large  shrub,  inflorescence  and  under  side  of  leaves  clothed 
grey  steUate  tomentum.  Leaves  3-5  in.  long,  ovate  or  rotun* 
or  crenulate,  2-5  in.  long,  glabrous  or  pubescent  above,  on 
petioles ;  main  lateral  nerves  oblique,  5-6  pair,  dividing  intc 
branches  half-way  between  midrib  and  edge  of  leaf.  Flowers 
in  sessile  or  short-pedunculate  corymbs.  Calyx-lobes  short ;  c 
nate,  white  tinged  with  pink.  Drupe  oblong,  \  in.  long,  comp 
2  furrows  on  each  face. 

Abundant  between  4000  and  11,000  feet  in  the  N.W.  Himalaya, 
Suliman  range.  FL  June-July-.  The  ripe  fruit  is  sweetish,  a 
Hardy  in  England.  Nearly  aUied  to  V.  LantancL,  Linn.,  of  Middl* 
Europe  and  me  Caucasus,  with  white,  rotate  corolla. 

2.  V.  stellulatum,  Wall.;  PL  As.  rar.  1. 169.— Syn.  F.  Mu 
Vem.  Jal  hagu^  Jhelam ;  Amiidcha,  phulsel,  Kashmir ;  ' 
Kamaon. 

Branchlets,  petioles,  and  inflorescence  with  stellate  pubescei 
glabrous  above,  more  or  less  pubescent  beneath,  ovate  or  ovat< 
long-acuminate,  dentate,  with  large,  sharp  teeth ;  3-5  in.  loi 
j^l  in.  long ;  main  lateral  nerves  5-6  pair,  oblique,  undividec 
the  margin,  the  lowest  pair  only  with  strong  branches  on  t 
Flowers  small,  in  large,  compound,  nearly  umbellate  corym 
white,  rotate,  pubescent  outside.  Drupe  ovate-oblong,  compi 
ing,  J-^  in.  long. 

Common  in  the  N.W.  Himalaya,  between  6000  and  10,000  f 
Aug.  ;  fruit  acid,  eaten.  V.  involucratum,  Wall.,  probably  does  no 
this  species. 

3.  V.  erabescens.  Wall;  PI.  As.  rar.  t.  134.— Syn.  V.  H 
WalL  ;  W.  &  A.  Prodr.  388 ;  Wight  Ic.  1024. 

A  shrub  or  small  tree,  with  slender  cinereous  branches,  neai 
or  pubescent.     Leaves  broad-ovate  or  oblong,  with  cordate 
base,  acuminate,  serrate,  2-3  in.  long ;  petioles  ^-f  in.  ;  main  la 

*  The  vem.  Dames  of  the  sp.  of  Vilrunium  demand  further  inq 
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-6  pair,  arcuate,  the  lowest  pair  from  the  base.  Flowers  J  in.  long, 
rhite,  or  yellowish  white,  or  pale  rose-coloured,  in  slender  drooping 
leduncolate  panicles.  Calyx-lobes  ovate,  obtuse.  Corolla  tubular,  wider 
ibove,  limb  spreading.  Stamens  5,  inserted  at  the  same  height  in  the 
nooth  of  the  corolla.  Fruit  red,  ovoid,  \  in.  long,  the  endocarp  project- 
ng  into  the  cavity  with  two  wings  so  as  to  give  the  appearance  of  3  cells. 
Seed  flat,  concave,  with  the  two  edges  bent  inward. 

Hhnalaya  from  Kamaon  to  Bhutan  5000-11,000  ft.  Nilgiris  and  Ceylon 
ibove4000ft.     FL  March-May. 

4.  V.  nerrosom,  Don. — Syn.  V.  grand  ijf or  it  my  Wall.  Vom.  Ambre^ 
mrola^  arty  Ravi  ;  iZw,  ddbf  Bias. 

A  shrub,  with  stiff,  stout,  dark  grey  or  brownish  branchlets.  Leaves 
(Biunilly  approximate  at  the  ends,  elliptic  or  oblong,  acuminate,  serru- 
ikf  glabrous  above,  pubescent  beneath,  3-4  in.  long ;  petioles  f  in. ; 
lib  lateral  nerves  closely  parallel,  8-10  pair.  Flowers  white  or  rose- 
uloazed,  odorous,  f  in.  long,  appearing  before  the  leaves  in  terminal, 
had^  sessile,  dense  corymbs ;  peduncles,  pedicels,  and  bracts  with  long 
iliite  haiis.  Calyx-lobes  short,  obtuse.  Corolla  funnel-shaped,  with  a 
Reading  limb.  Stamens  unequal,  3  inserted  below,  2  above,  in  the 
ionlla-tube.  Drupe  flat,  ovate,  ^  in.  long  ;  endocarp  projecting  into  the 
wity,  and  seed  concave  as  in  V.  erubescens. 

Himalaya  from  the  Jumna  to  Sikkim.  Jaunsar  Bawar  foresits  7000-9000  ft. ; 
Meads  to  12,000  ft    Fl.  May. 

5.  y.  foBtens,  Decaisne ;  Jacq.  Voy.  Bot.  t.  84.  Vern.  Guck,  uMu,  kunchy 
njelam;  KUmlnhj  gueh,  kttUlimf  kuidrayjamdra,'Kas)imiT;  TiVianj,  piUmUy 
^^ytmriy  Chenab;  Talhangy  iandeiy  tundhey  tundni  zeJidni,  Ravi. 

Closely  allied  to  F.  nervomimy  differs  only  by  larger,  glabrous  leaves, 
Man  lateral  nerves  more  distant,  7-9  pair;  corymbs  lax  ;  and  drupes  f 
B*  bog.  The  stamens  are  biseriate,  as  in  F.  nervos^irriy  2  inserted  above, 
J  Wow,  and  the  seed  is  concave.  The  flowers  are  sweet-scented,  but 
^  branches,  when  bruised,  emit  a  bad  smell. 

Oommon  in  the  Panjab  Himalaya  at  from  5000-11,000  ft  Fl.  May- June, 
tbe  fruit  is  sweetish,  and  is  eaten. 

S.  V.  coriaceTun,  Blume. — Syn.  V.  capitellatumy  W.  &  A.  Prodr.  388  ; 
^-  cylindricumy  Ham.     Vern.  Kala  Titmaliya,  K£Cmaon. 

A  shrub  or  small  tree,  glabrous,  only  youngest  branchlets,  petioles, 
peduncles,  and  pedicels  glandular-pubescent.  Leaves  coriaceous,  entire 
i»  Bixraate,  oblong,  long  -  acuminate,  3-6  in.  long,  with  3-4  pair  main 
'•teisl  nerves.  Flowers  J  in.  long,  numerous,  in  pedunculate,  umbellate 
*«pttb8,  without  bracts.  Corolla  short,  tubular,  somewhat  wider  at  the 
*«rtli;  limb  erect,  with  5  obtuse,  short  lobes.  Stamens  exserted. 
^pe  1-celled ;  endocarp  not  projecting  into  the  cavity. 

ffiffldaya  4000-7000  ft  from  Sutlej  to  Sikkim.  Kasia,  Ceylon,  Nilgiria.  Fl. 
«w.-May. 
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7.  Y.  yrartrti»,  Hun.— ^jil  F.  aeumimaium,  Wall ;  "VTiglit  le. 
L  1021. 

A  shrab  wxih  ssoot  bnaelitt,  wliollj  glalnoiifl.  Leaves  comceoos, 
elliptic,  accmiiuse,  5^  izL  long ;  maigins  leToliitey  beneath  with  numer- 
COS  fine  iv^ond  d-HM ;  miin  laienl  nerres  4-6  pair.  Flowers  small,  in 
lai^,  terminil  eorT5ib&.  wiih  angalar  branches,  and  broad,  ciliate  bracts. 
Con^lLi  iou:e.  Dras^  \  in.  long.  1-celled ;  endocarp  ondolate  on  a  aof/r 
section,  not  pi»jeeting  into  caTitr. 

Oater  HimalAra  in  KaruoQ  and  Xepal,  awynding  to  5000  ft     Nilgiii^ 
pnlners^  AiimiafUy^.  Western  Ghixa^  Canazik    FL  Jan.-Miaich. 

5.  SAKBUCUB,  Linn. 

Laige  herbs;,  shmbs  or  tK«».  with  lai^g^e  pith.  Leaves  pinnate.  Flo^^ 
small,  in  umbellate  corrmbs  or  panides.  Caljx-limb  3-5-tooib^ 
CoivkUa  n>tate  or  eamp^niilate^  5-«VclefL  Stamens  5.  Ovary  3-5-cell^.'} 
style  short,  S-^partite«  or  stigmas  S^,  sessile ;  one  pendulous  ovul^  ^ 
each  cell  Drupe  with  3-5  caztOaginons  ceUs.  Seed  compiee^^ 
embryo  long. 

1.  &  Ebahtt,  Linn.  ;  Hook.  Stud.  FL  174.  Dwarf  Elder.— Yi 
Bichh  kxk^  mnMianiy  ^mMH^  Jhelam ;  Gandal,  gwdndish^  ddce^  " 
ChenaK 


Large  herbaceous  stems  3-6  ft  high,  from  a  perennial  root-stock,  gU- 
rous;  leallot^   3-5  pair,  shortly  stdked,  oUong-lanceolate,  sharply 
closely  senate.     Stipules  foliaeeous.  often  pinnate.     Flowers  in  a 
sessile  or  pevlunculaie,  cv^mpdict  corymbose  cyme  4-6  in.  acroea.     Coio] 
limb  concave. 

l^pper  Ohon.Hb  an^l  Jhelam  between  4000  and  11,000  ft    Europe,  No^ 
Africa,  We«t  A^ijc     FL  April^uly.    Leaves  fetid  when  braised. 
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Tree«s,  shrubs*  or  herbs,  rai^ly  dimbers,  with  opposite  or  whorled  leaved 
and  inter-  or  intia-petiolar  stipules,  either  free  or  connate  with  the  petiok^ 
or  forming  a  short  sheath  or  ring  round  the  stem  within  the  petiole^ 
OUyx-tubo  ailnate  to  the  ovary,  the  limb  entire  or  with  as  many  teet» 
lobes  or  divisions  as  lobes  of  the  corolla,  rarely  more  or  fewer.  Coroltf 
gamo^x^talous,  inserted  rounil  the  epigynous  disc ;  lobes  4,  5,  or  sometime 
more,  mrely  only  3,  either  imbricate  (often  contorted)  or  valvate  in  thJ 
bud.  Stamens  as  many  as  lobes  of  the  corolla,  alternating  with  theni^ 
and  iuscrteil  in  the  tube ;  anthers  versatile,  with  parallel  ceUs  openiii^ 
longitudinally.  Ovary  inferior,  2-  or  more-celled,  rarely  1-celled.  Frui  - 
various.  Seeds  with  a  fleshv  or  homy  albumen,  rarely  with  little  or  d^ 
albumen.  —  Gen.  PL  ii.  7;'Eoyle  DL  237;  Wight  DL  ii.  72  {(Xnfi 
f/iowrtCrtp). 

Seeds  nomeroaa  ;  flowers  nnmeroiis,  in  riobose  heads. 
Glabrous;  corolla  imbricate;  (hut  a  fleshy  syncaqunm    .     1.  Anthockphalus. 
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Fobetoent ;   coroll*  Tmlrate ;    capsales  dry,   distinct,  in 
globose  hesds. 
LesTss  oTsl  or  oboTste;  cslyz  truncate;  stigma  with 

concaye  base 2.  Stephegtne. 

Leaves  cordate ;  calyx  5-lobed  ;  stigma  clavate  or  capi- 
tate        8.  Adina. 

Seeds  numerous,  in  2-yalTed  capsules  ;  flowers  numerous,  in 
spikes  or  panicles. 
Corolla  yaWate ;   flowers  in  8  •  chotomous  panicles  ;  cor- 
olla -  lobes  ftinged ;   capsule    dehiscing    s<'x>ticidally 

from  below ;  leaves  evergreen 4.  Cinchona. 

'Dorolla  valvate ;  flowers  in  bracteate  spikes ;  capsule  dehis- 
cing loculicidally  ;  leaves  deciduous  .        .        .        .6.  Hymenodictton. 
Cknrolla  imbricate ;  flowers  in  8-chotomous  panicles   .        .     6.  Wendlandia. 
Seels  numerous,  in  indehiscent  berries ;  flowers  few  ;  corolla 
contorted. 
Flowers  large  or  middle-sized,  solitary,  rarely  fasciculate. 
Ovary  1 -celled  ;  placentae  psrietal ;  flowers  5-9-merous       7.  Gardenia. 
Ovary  2-celled ;  piacente  on  dissepiment ;  flowers  6-merous    8.  Randi  a. 
Flowers  small,  in  sessile  opposite  axillary  fascicles  0.  Htptiantuera. 

Seeds  2,  each  enclosed  in  a  cnartsceous  endocarp. 
Flowers  in  trichotomous  paniclea 

Leaves  coriaceous ;  stipules  interpetiolar ;  style  short 

exserted,  2-fid 10.  Ixora. 

Leaves  membranous ;  stip.  sheathing ;  style  long  ex- 

serted,  undivided 11.  Payetta. 

Flowers  in  axillary  fascicles 12.  Coffra. 

Seeds  solitary,  fruit  a  fleshy  syncarpium  with  numerous  1- 

seeded  pyrenes,  several  pyrenes  often  connate  .13.  Mobinda. 

Seeds  6;  ovary  6-celled ;  flowers  in  trichotomous  panicles    .  14.  Hamilton i a. 

1.  AWTHOCBPHALUS,  A.  Richard. 

Xaige  trees,  glabrous,  with  opposite,  petiolate  coriaceous  leaves,  and 
Ifti^ge  interpetiolar  caducous  stipules.  Flowers  in  globose,  compact,  ter- 
i^i^  headjB,  without  bracts  and  bracteoles.  Calyx-tubes  more  or  less  con- 
i^te,  the  limb  cleft  into  5  spathulate  or  oblong  lobes.  Corolla  funnel- 
^^ped,  mouth  glabrous,  the  lobes  imbricate.  Stamens  5,  inserted  in  the 
^outh  of  the  corolla-tube,  on  short  flattened  filaments,  the  anthers  ovate- 
ohlong,  apiculate.  Ovary  2-celled  below,  4-celled  above,  the  placentae 
pifid  above;  style  filiform,  exserted,  stigma  fusiform;  ovules  numerous 
^  each  celL  Fruit  a  fleshy  syncarpium,  with  numerous  pyrenes,  4-ceUed 
^bove,  2-celled  below,  each  with  few  seeds.  Seeds  minute,  with  a  fleshy 
^bomen ;  embryo  clavate,  with  short  cotyledons  and  an  obtuse  radicle. 

1.  A.  Cadamba,  Benth.  &  Hook. — Syn.  Naudea  Cadamha,  Koxb.  FL 
Ind.  L  612;  Bedd.  FL  Sylv.  t  35.  Sans.  Kadamba^  nipa.  Vem. 
Saddam,  karam, 

A  large  tree,  with  horizontal  branches.  Leaves  ovate-oblong,  glabrous 
^d  shimng  above,  pubescent  beneath,  acuminate,  5-9  in.  long,  with  10-12 
P^iis  of  prominent  main  lateral  nerve&  Flower-heads  solitary,  peduncu- 
^te^  1-2  in.  diam.,  orange-coloured,  scented,  with  large,  white,  fusiform 
projecting  stigmas.     Fruit  yellow,  size  of  a  small  orange. 

Cultivated  in  Bengal  and  North  India,  as  far  west  as  Soharanpur.    Wild  in 
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Cevlon  and  North  Conara,  and  perhaps  elsewhere  along  the  western 
Believed  also  to  be  indigenous  in  Assam.    Fl.  May-July.    Trunk  tall, 
regularly  shaped.    Wood  light  yellow  ;  the  cub.  ft.  weighs  36-47  lb. ;  the  mc 
value  of  P.  w^as  found  616  (Puckle),  and  618  (Cunningham).     Tlie  flowc 
offered  in  Hindu  shrines  ;  the  fruit  is  eaten.     Often  cultivated  for  omame 
and  the  shade  of  its  close  foliage. 

Naudea  mirpurea^  Roxb.  Cor.  PI.  t.  54,  FL  Ind.  i.  515,  which  has  been  cx^m-  n- 
fused  with  tnis  species  (Dalzell  Bombay  FL  Suppl.  43)  is  a  different  tree,  wi 
purple  flower-heads,  capitate  stigma,  a  2-cellea  ovaiy,  and  a  capsule  splittL 
mto  4  valves  from  the  oase. 

2.  STBPHEGYNB,  Korthals. 

Shrubs  or  ti*ees,  with  opposite,  ^petiolate  leaves,  and  large  caduoo 
interpetiolar  stipules.  Flower-heads  compact,  globose,  axillary  and 
minal,  generally  supported  by  2  largo  bracts.  Flowers  surrounded  by 
aceous  bracteolea  Calyx-tube  short,  limb  cup-shaped  or  tubular,  truiu 
or  indistinctly  5-dentate.  Corolla  funnel-shaped,  tube  elongate,  glabro 
or  hairy  inside,  limb  divided  into  5  short,  acute,  valvate  lobes.  Stame  y 
5,  filaments  short  filiform,  inserted  in  the  mouth  or  the  upper  part  of  t^^H^^ 
coroUa-tube  ;  anthers  attached  by  the  back,  lanceolate,  with  a  cordate 
apiculate.     Ovary  2 -celled,  with  a  long  filiform  style,  exserted,  the 


cylindrical,  often  with  a  concave  base.  Ovules  numerous,  imbricate, 
centsB  pendulous,  or  adnate  to  the  dissepiment  Fruit  globose,  coiiiiif.ilii^*p8 
of  numerous  dry  distinct  capsules,  2-valved,  the  valves  dehiscing  from  t^^^® 
base,  many-seeded.    Seeds  small,  with  a  winged  testa  and  fleshy  albume    ^^^ 

1.  S.  parvifolia,  Korth. — Syn.  Naudea  parvifolia^  Eoxb.  Cor.  PL___J^ 
52,  FL  Ind.  i.  513 ;  Wight  111.  t.  123  ;  W.  &  A.  Prodr.  391  ;  Bedd.  ^^^ 
Sylv.  t.  34.  Vem.  Kaddam,  kallaniy  keim^  kangei.  Local  n.  Phaldt^^  **» 
Kamaon ;  Mundi  marra,  Gonds,  C.P. ;  Kumra,  Banswara ;  Hiein  (ha^^  ^y» 
Bunn. 

A  large  tree,  pubescent  or  nearly  glabrous.  Leaves  oval  rotundate 
obovate,  varying  much  in  size,  2-6  in.  long,  at  times  longer,  on 
petioles ;  main  lateral  nerves  6-8  pair,  the  lowest  2  pair  from  near  the 
of  leaf.  Stipules  large,  pale,  obovate.  Flower-heads  light  yellow,  neari^^^ 
white,  1  in.  diam.,  on  peduncles  about  twice  the  length  of  head,  geneiall^^^J 
supported  by  2  leaf-like,  oblong  bracts,  narrowed  into  a  long  slender  petiole^^^ 
Bracteoles  spathulate,  as  long  as  or  somewhat  longer  than  calyx-tube/ 
Stigma  cylindrical,  with  a  concave  base. 


A  common  tree  in  the  greater  part  of  India  and  Burmah.    Often  gr^^arii 
particularly  in  moist  places.     In  the  sub-Himalayan  belt  its  western  mnit 
the  Bias  river,  but  trees  are  found  (doubtfully  indigenous)  as  far  as  the  Chenabr^^^ 
and  it  ascends  to  4(XX)  ft.    The  tree  is  leafless  for  a  short  time  in  spring ;  the^^^ 
new  leaves  come  out  in  May.    Fl.  May-July ;  fr.  Nov.  Dec,  often  remains 
long  on  the  tree. 

50-60,  at  times  80  ft.  high,  with  a  short,  erect,  often  irregularly-shaped  trunk, 
sometimes  buttressed,  attiuning  a  girth  of  6-7,  at  times  10-12  ft    Bark  tlun, 

a  in.  thick,  bluish  grey,  sometimes  brownish  ^y,  with  dark  patches  of  old 
Dilating  scales,  leaving  exposed  the  inner  lighter-coloured  baik.     At  times 
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iked  with  cicatriceB,  from  which  issues  a  whitish,  afterwards  rufe^cent  p^m. 
wd  gtey  to  light-reddish  brown,  compact,  close-  and  fine-grained,  hanl ; 
ight  36-47  lb.  per  cub.  ft.  seasoned,  64  lb.  green  ;  value  of  P.  683  (Skinner), 
\  (mean  of  2  ezp.  by  Cunningham).  Durable,  if  not  exposed  to  wet  No 
inct  heartwood.  lleduUaiy  rays  very  numerous,  very  fine.  Easily  worked, 
I  polishes  welL  Used  for  building,  furniture,  agricultural  implements,  combs, 
I  to  a  large  extent  for  turned  and  carved  articles,  platters,  cu])s,  spoons.  The 
ras  are  used  for  fodder. 

?o  the  same  genus  belongs  Stephecfyne  {iVauclfid)  dtversi/olia  of  Burma  (Bin- 
^Burm.) 

3.  ADIKA,  Salisbury. 

frees  with  opposite,  petiolate  leaves,  and  largo  interpotiolar  caducous 
>ale8.  Flower-heads  compact,  globose,  solitary  or  paniculate,  with  or 
hoat  bracts,  receptacle  pilose.  Flowers  surrounded  by  paleaceous 
cteoles.  Calyx-tubes  prismatic,  limb  5-lobed.  Corolla-tube  elongate, 
nel-shapedy  glabrous  inside,  lobes  5,  obtuse,  valvate.  Stamens  5,  in- 
bed  in  the  mouth  of  the  corolla-tube ;  anthers  short,  oblong,  on  short 
ments,  exserted.  Ovary  2-celled ;  style  filiform,  exserted,  stigma  clavate 
capitate,  the  placentae  pendulous,  with  numerous,  imbricate  ovules. 
lit  dry,  globose,  of  numerous  distinct  2-valv6d  capsules,  dehiscent 
tiddally,  sometimes  separating  from  a  persistent  axis.  Seeds  oblong, 
iged  at  both  ends,  albumen  copious,  cotyledons  plane,  radicle  terete 
kerior. 

L.  A.  eordifolia,  Hf.  &  Benth.— Tab.  XXXIII.— Syn.  Nauclm  ear- 
tHia,  Roxb.  Cor.  PL  t.  53;  Fl.  Ind.  i,  514;  W.  &  A.  Prodr.  391; 
id.  FL  Sylv.  t  33.  Yem.  Haldu^  hardu,  Jjycal  n.  Tikkoe^  Baraich 
I  Cronda  (Oudh)  ;  Hardu  marrah^  Gonds,  Satp.  range ;  Haldtca,  uldu^ 
iswaia ;  HedUy  heddi,  Konkan ;  Hnatohen^  Burm. 

&.  large  tree,  branchlets,  leaves,  petioles  pubescent.  Leaves  cordate, 
»rt-acnminate,  4-9  in.  long,  nearly  as  broad  as  long,  with  5-7  pair  of 
eminent  main  lateral  nerves,  the  2  lowest  pair  from  the  base ;  petioles 
f  the  length  of  leaf  or  longer.  Peduncles  axillary,  as  long  as  petioles, 
h  bearing  1,  rarely  2,  globose  yellow  flower-heads,  1  in.  diam.  to  tips 
styles,  which  ore  long -exserted,  with  capitate  stigmas.  Receptacle 
oee,  with  short,  linear  brocteoles.  Corolla-tube  pubescent  outside. 
oit-head  consisting  of  numerous  distinct  dry,  pilose,  clavate  capsules ; 
18  of  capsule  persistent,  flat,  membranous,  linear,  1 -nerved. 

k  common  tree  throughout  the  moister  regions  of  India,  extending  in  the 
^Himalayan  tract  to  the  Jumna,  and  ascending  to  3000  ft.  Not  gr^arious, 
1  seedlings  not  nimierous.  The  old  leaves  shed  Apnl-May,  the  tree  is  then 
fless  for  a  short  time,  until  the  new  foliace  comes  out  in  &tay  and  June.  Fl. 
ue,  July,  often  later ;  seeds  ripen  Dec-March.  Young  leaves  often  eaten  by 
^^  larva  of  a  moth,  in  such  vast  numbers  as  to  strip  the  tree  of  all  foliage, 
ich  in  that  case  is  usually  renewed  during  the  rainy  season. 
Attains  80  ft.  in  North  and  Central  India,  but  grows  much  taller  in  Burma  and 
the  west  side  of  India.  Trunk  straight,  tall,  often  with  large  buttresses  near 
^  base,  girth  of  10-18  ft.  not  uncommon  in  the  Kamaon  Bhabor,  many  large 
leading  and  ascending  boughs,  forming  a  broad  rounded  crown.    Foliage  light 


•'r. 


Lrr^lAOEJL  [Adm. 


ZT'.t:z.  Riri  1  -f  iz_  il:  :i.  ^r^r  ;  r  "•  r  -rr.:*!  jrvj.  p>i^A.  nith  many  longitudinal 
^li^kl-.^  .nl  ;r-:ii,  "«^:1  i  TiiTiii  t^tIIiiIt  :n  the  sm^vithish  persistent  Males 
iie:wrr-   :lr   iriit?.     '--^r  rz-t=zj^\v     i  liiA  it'iiish  brown,  streaked  with 

wiiTc,  ±'-  r:  ^-,  1', '.ir*!      W  .  .i  yr'.l  t.  -Tfrcs  changing  when  seas(»ning  into  a 

re:  lii*  - -:-' r  -b^  :■  L  tt.  t.iI  -b-I'tc  ?:*ri:i.*w  ^/niMot  and  fine-giain«4l.  No 


girm 

1  y  Skii^r:  i:  rV-i,  vii.b  fr-rr_i  ^  likrlv  iTrra->-,  aii-i  jigives  well  ^-ith Conning- 
L-wH--  cX'-^iru-rr.:*.  Iz.  Iv'-;  I  :":^r.vi  j  h:-:::rr  arerape  as  the  mean  of  9 
c X' tr r. r- r : . : ? —  " l,  r-^^  . : :. r  r itt: ilt-  V i l ^'  5.-> I  ir.. i  i#^ii.  A  valuable  wood,  for 
::  >  fiir'.v  i  ^r^*:  If.  ?..  Ti  --.s  -  <Ui:rr*  :li:  !■•,-«  *.'f  it  Iving  for  years  in  the 
K..Z1.V.  -  :'  rt>:f  wrrc  z.  :  :  -:lri  '  r  -aL::*  ai-i^  -t  '.'thrr  insects,  supiH)sed  to  be 
yTii-r.i'i  ':r  ^  '■  r.z<zz  <i-^'^i.:-c  ii.  :lr '^r-.i  In  S-iuth  India  it  soon  decap 
wr.c~  rx: •'>-.•:  :.  ^rL  Sr --^  r.f -b-t-. -sr  rt*  ri^Ily.  lakes  a  fine  polish,  and  ii 
c»>::.r  •..in.'r^.  * -:  if  >  r^t-^ii:  a::  :■  wirj-  and  crack.  Emploved  extcn- 
>:v-/.y  ir.  r  r.icr:::::  z^  :  z  rjjrT-:r.irs-,  ajriiilniral  im]ilement3,  opium -boxes, 
wr!r-r.^-^i':  *-.:*.  jT'.r.-f:  i/is.  .  n.'f.  Ce:  trs  iz>c  sc'-^jvi  out  of  the  trunk. 
T.   :hr  ji.r.-: '^.z-:^  ":»:.l  -r>  Jf. .ii  uVjmc'm    «jvi7i/o/«i  of  Bunna (IW- 

4.  CIKCHONA,  Linn. 

EvorjrvT.r.  sr.r.::*^  ::  ttsx*.  wiih  cpp*.-*?::*,  petiolate  leayes,  and  inte^ 
jx'iiobr,  dc\- ::.::.:$  >;::  .ilrcs.  llirk  bi;:cr.  Flowers  white  red  orpuiplCi 
vxl^r.^us.  ir.  :cr-j.i:..C  pAr.;:Ic^  wi:li  shor:,  linear  or  subulate  bracts,  the 
l.^wor  br.\r.:hi:-a^  i-  :r.e  Axils  :■!  lraTi?s.  Calyx-tube  turbinate,  pubescent, 
limb  ^-^lor.:a:o,  >;:si>:cr.^  C.r:lla  tubular,  pubescent  outside,  with* 
tlai  8pn\u:i::^  x'^-I.  >:-i  linb  :  lores  TiUvaie,  edge  fringed  with  soft  hairs. 
Stcuuons  r\  ir.s^no-i  ir.  :hr  i>:r-'lla-r;:bo,  with  short  or  long  filaments,  anthers 
limvir.  :i::ai iu\i  :o  the  back  near  the  base.  Ovary  2-celled ;  stjle  slender, 
with  -  sh.^r:  ob:::>o  br:M::ht^  pvipill>5c  inside.  Ovules  numerous,  attached 
to  linwr  plA^vniA  aiuA:o  :o  iLe  d:>>vp:ment  Capsule  ovoid,  ohlong 
or  oylindrioal,  .-vy'.IoJ.  •J-vAlvi\i.  dt-Lis^in^  from  the  base  septicidally. 
Soods  mimoTv>us.  inltato.  :^^«i  broadlv  win:red.  with  denticulate  orin^- 
larlv  huvrateil  ovl*^* :  albumen  ileshv,  cotvledons  oA'ate,  radicle  terete. 

This  ^^MUls,  thoujrh  not  :r..l:^-n.-u<  in  Ind:.i,  i?  of  the  greatest  importance  for 
tho  woIUhmiij:  of  ii*  irJubiunis,  on  acvvuRi  of  the  pt»werful  medicinal  quabties 
which  I  ho  Kirk  of  r.u:iy  of  the  *jv-v:es  j^«>S!!<->s«?s.  Their  cultivation  has  brtn 
att< 

tlH 


thoy  an*  distributol  over  a  n;\n»w  Ivii  aion:j  the  range 

lonls  of  Sinuh  AmoriiM,  at  i  leva! ion?  Ivtweru  23iH>  and  84Xn.>  ft,,  principally 
rth^uj:  thoir  easi^ni  divlivitios,  frv>::;  lat.  U«"  south  in  Bolivia  to  lat.  10°  north  in 
ViMU'/uohu  Tho  Iwrk  of  aKnit  15  sj>evies  hiis  important  medicinal  value,  and 
most  of  tho:4i^  havo  Kvn  imr\xiuci\l  mto  India  since  1 S60,  mainly  through  tt|^ 
lalumrs  t»f  i\  K.  Marklum,  C.R,  who  was  deputoil  to  Peru  in  1859  bv  the  Sec- 
rt'trtrk-  of  Stat o  for  India,  and  w;v?  nu«t  successfid  in  org-anising  a  regular  suppj 
«»f  plants  and  s^hhIs  of  I  lie  diffoi\-ut  sjxvios.  Mr  Markham  himself  collected  aud 
l>iH»ui;ht  to  tho  oivist.  in  spito  of  givat  ditfiouliii-s,  large  quantities  of  seeds  aud 
i»lant8  «if  tho  (^r/i>,ry<i  and  other  sjxvies  fn^ui  the  Caiavaya  district  in  Soutn 
Toru.  Mr  W.  Spnu-o  i«*«nt  sit-ils  ;uul  plants  of  the  C.  w/rfirM^ra  (red  bark)- 
Ml  ('ro8s  CitlK'Ct^tl  scods  of  (\  ff.'^Vjf<i/i>  and  allii\l  sivoios  in  the  province  oi 
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irk) ;  and  the  importation  of  micrantha,  ptruvian<ij  and  other 
»  of  the  fiuanuco  district,  is  due  to  Mr  Pritchett.  The  pluita 
r  Markham  himself  tmfortunately  perished  on  the  voyage,  but 
led  through  the  agency  organised  by  him  succeeded;  and  dur- 
igh  Southern  India  in  1861,  he  selected  the  principal  localities 
on  the  Nilgiris,  and  other  hills  on  the  west  side  of  the  Penin- 
emment  plantations  on  the  Nilgiris  have,  since  the  commence- 
er  the  skilful  superintendence  of  Mr  M'lvor.  From  Bengal  the 
raon,  then  Superintendent  of  the  Botanic  Gardens,  Calcutta,  went 
t,  brought  from  thence  a  supply  of  plants  and  seeds  of  various 
ablish^  the  Cinchona  plantations  m  Sikkim  ^dth  these,  sup- 
plants and  seeds  from  tiie  Nilgiris,  and  by  CcUimya  seeds  on- 
sr  sources.  It  will  be  sufficient  to  enumerate  here  the  4  principal 
m1  in  the  Elast  Indian  jUantations,  being  the  more  valuable  kinds 
m,  and  Bolivia.  Besides  these  there  are  several  species  in  New 
ore  important  of  which  are :  C.  lanctfolia^  Mutis ;  Karsten  Flora 
11, 12  ;  and  C,  pUayensUj  Wedd. ;  Triana,  Nouvelles  Etudes  sur 
1870,  p.  61  rSyn.  C.  corymbo$a,  Karsten,  I.  c.  1 10,  and  C.  TrianoBy 
remarkable  oy  the  corolla-tube  hairy  inside,  and  believed  to  yield 
J  introduced  into  India  by  Mr  Cross. 

J  ;  flower-panicles  pyramidal ;  capsule  oblong  1.  C,  mcdru^ra. 
btose,  often  narrow ;  flower-panicles  pyramidal; 

« 2.  C  CaliMya, 

I  or  ovate-lanceolate ;  panicles  short- corymbose  ; 

>ng  or  ovate-oblong 8.  C.  officinalis, 

ftte  or  obovate,  decurrent  into  short  marginate 

ly  glabrous ;  capsule  lanceolate  .        .        4.  C  micrantha, 

rubra,  Pavon ;  Howard  Illustrations  of  the  Nueva  Quino- 
1862,  t.  8. — Syn.  C  cordifoliUf  var.  K,  Mutis ;  Triana,  L  c 

0  ft.  high,  pubescent  Leaver  without  pits  in  the  axils  of 
broad-oval,  6-10  in.  long,  4- 6  J  in.  broad,  acute  at  both  ends, 
s  above,  soft-pubescent  or  tomentose  beneath ;  petiole  1-1^ 

1  lateral  nerves  8-10  pair.  Stipules  oblong.  Flowers  roso- 
white  hairs ;  ^-|  in.  long,  close  together  in  large  terminal 
ichlets,  nerves,  and  underside  of  loaves  often  red.  Capsule 
L  long.  Varies  with  broader  and  narrower  leaves,  and  with 
flowers. 

L  the  warm  and  moist  forests  on  the  western  and  south-western 
orazo  in  Ecuador,  north-east  of  Guayaquil,  between  2300  and 
B  probably  a  wider  range.  According  to  recent  researches,  this 
he  red  bark  of  commerce,  which  is  exported  from  Guayaquil, 

long  known  and  valued,  though  the  tree  vielding  it  had  not 
Seeds  and  plants  of  this  species  were  collected  in  the  limon 

the  Chimborazo,  and  in  the  district  of  Guaranda,  and  sent 
'  R.  Spruce  in  I860 ;  and  from  this  source  mainly  have  been 
Qsive  plantations  of  C.  succiruhra  on  the  Nilgiris  and  other 
ndia,  and  in  Sikkim.  The  bark  of  this  species  is  rich  in  Cin- 
nchonidine,  but  comparatively  poor  in  Quinine.  The  special 
it  it  thrives  at  lower  elevations  than  any  of  the  other  species 
luable  bark,  but  it  is  sensitive  to  frost  and  long  -  contmued 
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drought.  In  Sikkim  it  thrives  at  an  elevation  of  1000  ft.  in  the  vicinitj  of 
the  Sal  forest.  It  has  been  grown  on  the  Chikalda  hills  in  Berar,  and  on  tk 
Pachmarhis.  The  success  of  these  experimental  however,  remains  to  be  ptorei 
In  Burma  it  is  grown  on  the  hills  east  of  Toungoo.  The  wood  is  close-^^ained, 
but  not  hard  ;  the  medullary  rays  are  numerous,  and  the  pores  are  ammged  in 
linear  radial  groups  of  3-5  between  the  medullary  rays. 

2.  0.  Oalisaya,  Weddell,  Histoire  iiaturelle  dcs  Quinquinas,  1849,  i  3. 

A  large  tree,  or  a  shrub  when  stunted.  Leaves  oblong,  or  obovate- 
oblong,  obtuse,  rarely  acute,  sometimes  very  narrow,  3-6  in.  long,  na^ 
rowed  into  a  short  petiole,  glabrous,  shining  above,  more  or  less  pubes- 
cent beneath ;  main  lateral  nerves  6-8  pair,  with  more  or  less  indistinct 
pits  (scrobiculi)  in  their  axils.  Flowers  less  than  ^  in.  long,  pubesoenft^ 
light  flesh-coloured,  hairs  white.  Fanicles  large,  terminal.  Filamenti 
generally  shorter  than  half  the  length  of  anthers.  Capsule  ovate,  ^  in. 
long.     The  shape  of  the  leaves  varies  exceedingly. 

Indigenous  on  the  east  side  of  the  second  Cordillera  range,  between  13^  nd 
16°  30^  S.  lat,  in  the  northern  districts  of  Bolivia  and  the  province  of  Cannjt 
in  Peru,  at  an  elevation  between  4800  and  6000  ft.  A  stunted  variety,  A 
Josephiana,  Wedd.  1.  c.  t.  3,  bis,  with  oblong-lanceolate,  somewhat  coriaceom 
leaves,  was  found  by  Weddell  on  grass-lands  (Pajonal)  outside  the  forttti 
These  grass-lands  he  believes  were  formerly  covered  with  forest  which  gradnallY 
receded  from  the  inroads  of  the  jungle- fires,  and  the  stunted  Calisayas  remainei 
A  similar  encroachment  of  the  grass-lands  u])on  the  forest  by  the  action  d  thfi 
annual  fires  is  not  rare  in  India.  The  trees  outside  the  forest,  which  resist  the 
action  of  the  fires,  get  stunted  and  gnarled,  and  often  present  a  different  aspect 
from  the  same  species  in  the  forest.  6'.  Calisaya  yields  the  Royal,  also  called 
Yellow  or  Calisaya  bark,  which  is  exported  from  Arica  in  soutn  Peru.  It  ii 
perhaps  the  most  valuable  of  all  Cinchona  barks,  rich  in  alkaloids,  of  which 
Quinine  forms  more  than  one-half,  sometimes  four-fifths. 

In  Sikkim,  (7.  Calisaya  thrives  remarkably  well  at  moderate  elevations.  It 
seeds  freely,  and  proves  a  free  and  rapid  grower.  This  species  was  first  intoo- 
duced  into  the  Buitenzorg  Botanic  Garden  in  Java  by  Justus  Carl  HaBskaof 
who  was  sent  to  Peru  by  the  Dutch  Government  in  1852.  A  large  propioitioB 
of  his  importations,  however,  consisted  of  a  comparatively  worthless  species,  (/. 
PahvdianOy  Howaiil  ^identified  by  Triana,  L  c.  68  with  C.  caraway en<w,WeddJ, 
with  subcoriaceous,  elliptic,  not  scrobiculate  leaves,  densely  tomentose  beneath, 
pink  flowers,  the  corolla-tube  pentagonous,  with  6  longitudinal  open  alits  on 
the  edges,  and  pubescent  capsules. 

3.  0.  oficinalis,  Linn.;  Bot.  Mag.  i  5364.— Syn.  C.  Candamv^ 
Humb.  et  BonpL  ;  Weddell,  L  c.  t.  4. 

A  large  tree,  leaves  lanceolate  or  ovate-lanceolate,  3-6  in.  long,  nano^ 
into .  petiole  1  in.  long  or  longer,  glabrous,  or  slightly  pubescent  boneafti 
distinctly  scrobiculate ;  main  lateral  nerves  8- 10  pair,  the  pits  in  th^ 
axils  distinctly  visible  on  the  upper  side  of  leaf.  Flowers  pubescenti  ^ 
short  corymbose  pubescent  panicles,  J-J  in.  long,  flesh-coloured,  capflolw 
oblong  or  ovate-oblong,  \  in.  long  or  longer. 

Indigenous  in  the  forests  of  Loxa  in  Ecuador,  on  the  east  side  of  the  And^ 
at  elevations  between  6000  and  9000  ft.  Produces  the  Pale,  also  call» 
Loxa  or  Crown  bark.    Cultivated  at  high  elevations  on  the  Nilgiris  and  ^ 
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B.'"  Bich  in  alkaloids,  of  which  more  than  one-half  ia  Quinine.  Crown 
if  yielded  by  several  varieties  or  closely  allied  species,  most  of  which  have 
introduced  into  the  Indian  plantations.  In  Howard's  Nueva  Quinolopa 
Dowin^  are  figured :  1.  (7.  Chahuaraueray  Pavon  ;  2.  C.  crutpd,  Tafulla ; 
UrUunngc^  Pavon  ;  4.  C,  heterophylla,  Pavon  (identified  by  Triana  1.  c. 
ih  C'  Chahuargueraf  Ruiz  et  Pavon), — all  from  the  Loxa  and  other  dis- 
of  Ecuador. 

0.  micnuitlu^  Kuiz  et  Pavon;  Weddell,  I  c.  t.  U,  15 ;  Howard, 
.5. 

laige  tree.  Leaves  broad-ovate  or  obovate,  6-12  in.  long,  4-8  in. 
f  dacarrent  into  a  short  marginate  petiole,  glabrous  above,  nearly 
niB  beneath,  with  more  or  less  distinct  pits  in  the  axils  of  the  nerves. 
lateral  nerves  10-12  pair.  Flowers  white,^  ^  in.  long.  Capsule 
ilate,  ^  in.  long. 

i^ous  on  the  east  side  of  the  inner  Cordillera  in  Peru  and  Bolivia, 
irith  C.  nUiday  Ruiz  et  Pavon  ;  Wedd.  Let  10,  and  peruviana,  Howard, 
87,  ^elds  the  ^y  or  silver  barks  which  are  rich  in  Cinchonine,  though 
ontam  no  Quinme,  or  very  little  of  it.  The  grey  barks  are  cultivated  on 
ilgirisand  in  Sikkim. 

5.  HYMBNODICTYON,  WalL 

les  or  shrubs,  with  opposite,  petiolate,  deciduous  leaves.      Bark 

Stipules  interpetioliur,   deciduous,  glandular  -  serrate.      Flowers 

pentamerous.    Corolla  fiinnel-shaped  or  narrow  campanulate,  pilose 

e;  lobes  short,  valvate.     Anthers  linear  or  oblong,  filaments  short, 

wsed,  attached  to  the  back  of  a  broad  connective.     Disc  annular. 

'  2-celled;  style  filiform,  long  exserted,  stigma  fusiform,  2-lobed, 

1  numerous,  attached  to  cylindrical  placentas  adnate  to  the  dissepi- 

Capsule  ovoid-oblong,  2-valved,  dehiscing  loculicidally.     Seeds 

eooa,  imbricate,  testa  winged,  wing  elongated,  bifid  below,  edge  lacer- 

embryo  small  in  a  fleshy  albumen. 

ower-spikes  erect,  in  terminal  panicles     .        .        .         I.  H.  exeelsum, 
ower-spikes  drooping,  axillary         .        .        .        .        2.  i7.  Jlaccidunu 

EL  exeelsnm,  Wall,  in  Roxb.  FL  Ind.,  ed.  Carey,  ii.  149 ;  W.  &  A. 
.  392.— Syn.  Cinchona  exceUa,  Roxb.  Cor.  PI.  t.  106 ;  FL  Ind.  i. 
Vem.  BartUy  harthoa,  Pb. ;  Bhaulan^  bhalena,  bhamtnay  dhauli, 
P.;  KukHrkaiy  bhUrkiir,  Oudh;  Bhohar, potUr, piUiiry  C.F. ;  Don- 
^4sndelo,  Panch  Mehals. 

uge  deciduous  and  pubescent  tree.  Leaves  elliptic  or  elliptic-oblong. 
Date,  6-12  in.  long,  main  lateral  nerves  8-10  pair.  Stipules  caducous, 
Ij  with  a  broad  almost  cordate  base.  Flowers  greenish  white, 
Qt,  yery  numerous,  on  slender  pedicels  in  short  clusters  along  the 
f  dense  cylindrical  compound  spikes,  congregated  in  erect  terminal 
ee,  the  clusters  in  the  axils  of  linear  deciduous  bracts,  the  spikes 
9  axils  of  long -pedunculate  floral  leaves  or  bracts,  shaped  like 
avee,  but  coloured  and  deeply  reticulate.     Corolla  funnel-shaped, 
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with  a  long  slender  tube,  and  a  broad  campanulate  mouth.  Capsoles 
J  in.  long,  recurved  on  pedicels  half  their  length  or  longer.  Oinehona 
thyrsi  flora,  Eoxb.  FL  Ind.  i.  530,  fr.  Bengal,  is  probably  the  same  species. 

Forests  of  the  Peninsula  and  Central  India,  eztendins  on  the  west  aide  as  &i 
north  as  the  Panch  Mehals.  Burma,  Bengal,  Behar,  Oudn  forests,  and  sub-Hima- 
layan tract,  west  to  the  Ravi,  ascending  to  5500  ft.  in  the  outer  Himalayi. 
Leafless  from  November  until  May  or  June.  FL  June,  July.  Capsules  ripen Oct- 
Jan.,  remain  long  on  the  tree,  conspicuous  on  the  bare  branches.  A  small  tree 
in  the  C.P.,  but  attains  a  large  size,  h.  50  ft.,  g.  6-8  ft.,  in  Oudh  and  the  north- 
west, and  much  larger  dimensions  in  Burma.  Very  common  in  the  Oudh  fonrti^ 
associated  with  Sal  and  Halduy  also  in  the  outlying  Scrub  jungle.  Bark  1  in. 
thick,  cinereous  or  dark  brown,  smoothish  or  with  elevated  corky  ridges,  Reel- 
ing ofif  in  laree  membranous  scales.  Middle  bark  purplish  brown,  inner  uzk 
wmte,  streakea  with  red  and  orange.  Wood  light-coloured,  soft,  li^ht,  but  dose- 
grained.  Heart  and  sap  not  distinct.  Used  for  agricidtural  implements,  scab- 
bards, grain  measures,  palanquins,  toys,  and  similar  articles.  The  inner  baik  ii 
bitter  and  astringent,  and  is  used  as  a  febrifuge  ;  the  bark  is  also  used  for  tan- 
ning, and  the  leaves  as  cattle-fodder. 

2.  H.  flaccidum,  Wall.  1.  c.  152  ;  PL  As.  rar.  t.  188." 

A  moderate -sized  glabrous  tree.  Leaves  approximate  at  the  ends  of 
branchlets,  elliptic,  acuminate,  6-10  in.  long,  main  lateral  nerves  8-10 
pair.  Stipules  deciduous,  oblong  with  narrow  base.  Flowers  white, 
numerous,  sessile,  fasciculate  in  dense  cylindrical,  pedunculate,  droopingi 
axillary  spikes,  each  spike  with  one  long  pedunculate  coloured  reticnlAt^ 
floral  leaf  on  the  peduncle.  Capsules  ^  in.  long  or  less,  reflexed,  on8h(^ 
pedicels. 

Hills  of  Eastern  Bengal.  Nepal,  outer  Himalaya,  as  far  as  the  Jumna,  aeceDd- 
ing  to  5000  ft.  FL  June,  July.  Capsules  ripe  Oct.,  and  remain  long  on  the  tree. 
Bark  cinereous  or  brown,  somewhat  rugose.    Leaves  red  before  bemg  shed. 

H.  obovatum,  Wall. ;  Bedd.  FL  Sylv.  t.  219,  on  the  hills  of  the  western  cos* 
as  far  north  as  Bombav,  has  elliptic  or  obovate  leaves,  on  long  petioles,  pubeecc^ 
beneath,  finely  reticiilate  between  6-8  j)air  of  main  lateral  nerves,  flowers  s^ 
sessile,  fasciculate  in  erect  spikes,  each  spike  with  a  coloured  floral  lea^  fonD^ 
short  terminal  panicles. 

6.  WENDLANDIAy  Bartling. 

Shrubs  or  small  trees,  leaves  opposite  and  in  whorls  of  three.  Stipi^., 
interpetiolar  or  intrapetiolar.  Flowers  small,  supported  by  bracteole^  ^ 
many-flowered  terminal  panicles.  Calyx-tube  subglobose,  limb  witl^^ 
nearly  equal  persistent  lobes.  Corolla  tubular,  limb  spreading,  of  5 
bricate  lobes.  Anthers  versatile,  exserted.  Ovary  2-  rarely  3-celled, 
slender,  stigma  bifid,  but  lobes  often  cohering.  Capsule  globose, 
taceous,  2-valved,  many-seeded.  Seeds  compressed  horizontal,  testa  m 
branous,  sometimes  narrow-winged,  embryo  short  in  a  fleshy  albumen. 

Grey-tomentose  ;  stipules  recurved  ;  corolla- tube  short ;  filaments 

as  long  as  anthers '  .        .     1,  W,  exaerta, 

Nearlv  glabrous  ;  stipules  adpressed  ;  corolla-tube  long  ;  filaments  ^ 

uiorter  than  antnen 2.    W,  tUtdon"^ 

1.  W.  exserta,  DC;  W.  &  A.  Prodr.  402.— Syn.  Ronddetia  exserf^ 
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oxb.  FL  Indi  L  523.  B.  dnerea^  WalL  FL  Ind.,  ed.  Carey,  ii.  141. 
em.  Chaidai^  ehila,  ehilkiya,  fUa,  Kamaon ;  Birmh,  tilkiy  Oudh ;  Kur&iy 
mii  district;  Marria  kari,  Gonds  of  Chindwara;  TilUa/if  Baigas  of 
imdla. 

A  small  tree,  grey  -  tomentose.  Leaves  opposite,  lanceolate  or  ovate- 
neeolatey  entire,  pubescent  above,  clothed  with  short  soft  grey  tomentum 
nesih,  6-9  in.  long,  main  lateral  nerves  prominent,  16-20  pair.  Stipules 
feBrpetiolar,  ovate,  upper  part  recurved.  Flowers  white,  fragrant,  in 
!gD  tomentose  panicles.  Lobes  of  corolla  reflexed,  as  long  as  tube. 
limentB  ezserted,  as  long  as  anthers. 

Ooimmon  in  South  and  Central  India,  Bengal  and  in  the  sub-Himalayan 
let  as  fiar  west  as  the  Chenab.  Abundant  in  toe  Baraitch  and  Gonda  forests 
Oodh,  where  in  some  places  it  grows  in  dense  patches  to  the  exclusiun  of 
her  trees.  Common  on  the  Nerbudda,  particularly  in  bniken,  raviny  ground, 
ay  abundant  and  of  large  size  in  the  vicinity  of  the  Pachniorhis.  Fl.  Blarch, 
pnL  Generally  only  about  25  ft.  high  with  3  ft.  girth,  but  in  places  attains 
I  ft.  and  6  ft  girtlu  Trunk  short  crooked  or  forking,  branches  unright. 
J^ge  pale  green.  Bark  rough,  with  longitudinal  shallow  crocks,  cxfuliating 
long  strips.  Wood  reddish,  close-grained,  extremely  hard,  fibrous  and  tough ; 
100^  small,  used  for  buildii^^  and  agricultural  implements. 

1  W.  tinctorU,  DC. — Syn.  Ronddetia  thictoria,  Roxb.  Fl.  Ind.  i.  522. 

A  small  tree,  nearly  glabrous,  flower-panicles  and  under  side  of  leaves 
oibeBoent.  Leaves  opposite,  eUiptic-oblong  or  obovatc-oblong,  acuminate, 
mowed  into  short  petiole,  shining  above,  pubescent  or  glabrate  beneath, 
tain  lateral  nerves  10-1 2  pair,  prominent.  Stipules  interpetiolar,  adpressed, 
ingalar- ovate,  cuspidate  with  a  long  apex.  Flowers  white,  sessile, 
ttdded,  in  large  hairy  panicles.  Corolla-tube  four  times  the  length  of 
be  recurved  lobes.     Anthers  exserted,  on  very  short  filaments. 

Bengal,  Behar,  Nepal,  Oudh  forests  fGonda),  Kamaon.  Fl.  Jan.- March.  20  ft 
igh,  wiUi  a  short  crooked  stem  3  it.  girtn.  Bark  employed  in  Bengal  as  a 
iQidant  in  dyeing. 

7.  GABDENIA,  Linn. 

Shrubs  or  trees,  the  young  shoots  often  exuding  a  resinous  gum. 
tipnles  solitary  on  each  side,  entire,  more  or  less  connate  round  the  stem 
ithin  the  petioles,  often  early  deciduous.  Calyx-limb  produced  beyond 
lie  ovary,  truncate,  toothed  or  divided  into  5  or  more  lobes.  Corolla- 
ibe  cylindrical,  or  slightly  dilated  upwards,  lobes  5  or  more,  contorted  in 
be  bud.  Anthers  nearly  sessile,  usually  more  or  less  exserted.  Ovary 
•eeUed,  incompletely  divided  by  2,  3,  or  rarely  more  projecting  parietal 
heentae,  with  several  ovules  to  each  placenta.  Fruit  fleshy,  indehiscent, 
enally  crowned  with  the  limb  of  the  calyx,  endocarp  often  hard  and 
mperfecily  2-5-celled.  Seeds  numerous,  immersed  in  the  fleshy  or  pulpy 
'lacentse. 

^od  with  strong  axillary,  often  leaf-bearing  spines  ;  caljx 

tnmcate  with  5  short  subulate  teeth.    Fruit  grey,  2-8  m. 

long I,  O.  turglda, 

^nvraed ;  flowers  5-6-merou8 ;  limb  of  calyx  short. 
Linib  of  calyx  with  5  or  6  ovate  or  triangular  divisions ; 
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fruit  oblong ;  leaves  cuneate-oblong,  sessile,  with  broad, 

often  cordate  base 2.  (7.  gnmrn^ 

Limb  of  calyx  with  5  long,  subulate  divisions  ;  fruit  ovoid  ; 

leaves  elliptic-oblong,  narrowed  into  short  petiole  .        3.  O.  buidtk 

Unarmed  ;  flowers  9-merous ;  limb  of  calyx  tubular,  deeply  cleft 
into  9  lanceolate  hirsute  segments ;  fruit  nearly  globose, 
leaves  obovate,  narrowed  into  short  petiole        .        .        .        4.  (?.  lati/oUi. 

1.  G.  turgida,  Eoxb.  Fl.  Ind.  1711;  Wight  Ic.  t  679.— Vem.  TTumeOa 
N.W.P. ;  KhurruVy  khuriari,  Oudh,  Singrowlee,  Mirzapur,  Mundk,  Sioni 
Chindwara ;  Ohurgd,  Oudh  ;  Pendra^  Phendra  marra,  Gronds,  C.P. 

A  small  tree.  Branches  with  thick  soft,  moaly;,  ^y*  rarely  light  loA- 
coloured  bark,  armed  with  strong  axillary,  often  leaf- bearing  spinei. 
Leaves  greyish  green,  soft  -  tomentose  beneath,  pubescent  above,  nnly 
(specimens  from  South  India)  nearly  glabrous,  obovate,  obtuse  or  short- 
acuminate,  sessile,  with  a  long  tapering  base,  and  4-6  pair  of  main  latenl 
arcuate  nerves.  Stipules  interpetiolar,  distinct,  triangular,  flowers  14, 
axillary  or  at  the  end  of  short  leafless  lateral  branchlets.  Calyx  shoit; 
campanulate,  limb  truncate  with  5  short  subulate  teeth.  Corolla  whiter 
fragrant,  tube  3  times  the  length  of  calyx,  limb  with  5  oblong  divisioDS, 
longer  than  tube.  Fruit  ovoid  or  turbinate,  grey,  rough,  2-3  in.  lon^ 
with  9  obtuse  longitudinal  ridges  at  the  base,  crowned  with  the  scsr  oJf 
calyx ;  shell  of  nut  hard,  bony,  5-valved. 

Sub-Himalayan  tract  from  the  Kali  to  the  Jumna,  ascending  to  4000  It 
Aravalli  hills  near  Todgarh  {Karumba\  Banswara  {Ckmgalt),  Common  ii  tbe 
Oudh  forests,  Behar.  South  India  (the  glabrous  form,  and  limb  of  calyx  mon 
distinctly  lobed).  Old  leaves  shed  in  March,  young  foliage  in  May;  fl.  geneitlhr 
March  and  ApriL  Barely  15  ft.  high,  with  a  short  erect  trunk,  2|  ft.  ^uih,bsn 
\  in.  thick,  spongjr,  white  or  rusty  farinaceous.  Wood  dirty  white,  with  dsiker 
streaks,  close-giamed,  hard,  56j  lb.  per  cub.  ft.  (R.  T.)  Splits  and  ciacbin 
seasoning.    Fruit  not  eaten,  bnt^used  medicinally  (in  Kamaon). 

2.  G.  gummifera,  Linn. ;  Wight  Ic.  t.  576 ;  Eoxb.  FL  Ind.  i  708, 
709  {O,  arhoreri);  W.  &  A.  Prodr.  395. — Vem.  Dekdmali^  kamarrif  iar- 
marrif  C.P. 

A  large  shrub,  rarely  a  small  tree,  nearly  glabrous,  unarmed,  leaves  pu- 
bescent when  young,  rough  when  old,  buds  resinous.  Leaves  aessfls* 
often  with  cordate  base,  cuneate-oblong  or  obovate-oblong,  2-3  in.  l(fflgi 
with  12-16  pair  main  lateral  nerves,  stipules  sheathing.  Flowers  *»• 
minal,  1-3  together,  almost  sessile.  Calyx  pubescent  and  scabrous,  little 
short,  with  5-6  ovate,  or  triangular  divisions.  Corolla  large,  white,  yellow 
in  the  evening,  fragrant,  tube  1 J-2  in.  long,  limb  spreading,  stents 
narrow,  oblong,  half  the  length  of  tube,  almost  glabrous.  Stigma  clavste^ 
entire,  striated.  Fruit  oblong,  with  numerous  longitudin^,  eleva^d 
lines,  1-1 J  in.  long,  crowned  with  persistent  calyx.  Nut  with  a  thia 
crustaceous  shell,  nearly  4-  or  5-celled. 

Ceylon,  South  India,  and  Satpura  range,  C.P.  Bare  of  leaves  until  the  ^ 
of  the  hot  weather  ;  fl.  March,  April,  before  the  new  leaves  come  out  BttO^' 
lets  rough,  reddish.  Wood  white  and  hard;  the  fruit  is  eaten.  From  woiB»^ 
in  the  bark  exudes  a  beautiful  yellow  gum-resin,  which  is  collected  and 
with  the  gum  of  G.  Ittcida. 
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bt  nine  group  of  Gardenia  belongs  G,  fiorxddy  Linn. ;  Bot.  Mag.  t  2627, 
rith  oblong-elliptical  coriaceous  leaves,  2-4  in.  long,  acuminate,  narrowed 
tfHrt  petiole,  with  6-10  main  lateral  nenres,  calyx-segments  linear,  nearly 
m^  froit  oblong,  above  1  in.  long,  crowned  by  the  persistent  calyx-seg- 
likLigenons  in  China,  and  cultivated  throughout  India  on  account  of 
fB  white  fragrant  flowers. 

I.  InddA,  Eoxb.  FL  Ind.  L  707  ;  Wight  Ic.  t.  675  ;  W.  &  A.  Prodr. 
-Yem.  Dikamali.    Local  n.  Konda  manga^  kokkita^  tetta  mangajCV, 

broiiB,  unarmed,  with  resinous  buds.  Leaves  elliptic-oblong,  acute, 
rt-acuminate,  narrowed  into  short,  marginate  petiole,  3-10  in.  long 
20-25  pair  main  lateral  nerves ;  stipides  sheathing,  cut  into  un- 
•Qgments.  Flowers  large,  solitary,  on  pedicels  ^-1  in.  long  from 
dis  of  the  uppermost  leaves  near  the  ends  of  branchea  limb  of 
with  5  long  linear-aubulate  divisions.  Corolla  large,  pure  white, 
it^  tube  long,  glabrous,  striated,  limb  spreading,  with  5  obovate- 
\  lobes,  as  long  as  or  a  little  shorter  than  the  tube,  glabrous, 
a  entire.  Fruit  oblong  or  ovoid,  smooth,  marked  with  longitudinal 
crowned  with  the  persistent  calyx  ;  shell  of  nut  hard,  woody,  thick, 
2-celled  by  the  prominent  placentae. 

ma,  South  Lidia,  and  Central  Provinces.  FL  March-June  ;  fr.  C.S.  A 
ihrab  or  a  small  tree  25  fL  high,  trunk  short  erect,  3  ft.  girth,  numerous 
leussate  branches.  Young  shoots  greyish-green,  Bmooth,  resinous.  Wood 
;nined,  (lard,  is  made  into  combs,  and  is  recommended  fur  tumine.  A 
Biin  (dikamSlt)  exudes  from  wounds  in  the  bark,  \b  collected  and  sold  in 
itt,  hard  opaque,  yellow  ffreenish  or  brown,  with  a  strong  smell.  Useful 
t  treatment  of  sores  and  cutaneous  diseases,  and  for  keeping  off  flies  and 

1  latifolia,  Aiton;  Hort.  Kew.  i.  369  ;  W.  &  A.  Prodr.  395;  Wight 
759.  Yem,  Papra,  pdjyharf  C*V. ;  Ban  pindalUyN.W.'P.;  Pannia- 
Gonds,  Mandla;  0-ungat,  bhanddra,  Gonds,  Satpura;  Phipkar^ 
i^  Balaghat. 

miall  tree ;  nearly  glabrous,  young  leaves  pul>escent,  mature  leaves 
green  and  glossy.  Leaves  opposite  or  in  threes,  oval  or  obovate, 
,  narrowed  into  short  petiole,  with  10-20  pairs  of  prominent  lateral 
i^  and  small,  hairy  glands  in  the  axils  of  the  nerves  on  the  under 
Stipules  connate  in  a  sheath  round  the  stem  within  the  petioles, 
ffs  terminal,  generally  solitary,  nearly  sessile.  Limb  of  calyx  cam- 
ate,  deeply  and  irregularly  cleft  into  generally  9  lanceolate  hir- 
Begments.  Corolla  large,  white  in  the  morning,  yellow  in  the 
Qg,  fragrant,  tube  2-3  in.  long,  hirsute  on  the  outside ;  limb  spreading, 
ons  generally  9,  obliquely  obovate,  hairy,  on  the  outer  edge  overlap- 
in  the  bud,  as  long  as  the  tube,  or  equal  to  half  its  length.  Stigma 
»,  thick  and  fleshy.  Fruit  nearly  globose,  1 J-2  J  in.  long,  adpressed 
t  when  young,  when  ripe  cinereous  or  speckled  greenish  yellow, 
led  with  the  lower  part  or  the  whole  of  calyx,  and  enclosing  a  nut, 
a  thin,  hard,  but  brittle  shell,  bearing  on  the  inside  4  or  5  parietal 

itSB. 
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Common  in  dry  places,  in  many  parts  of  India,  in  the  sub-Himalayan  foreitB 
ascending  to  3000  ft.,  north-west  as  far  as  the  Jonma,  in  Bengal^  Bebar,  Central 
India,  South  India,  and  Ceylon.  Trunk  short,  3  and  at  times  4  ft  ^[irth,  with 
stiff  divergent  branches,  forming  a  small  rounded  head,  up  to  30  ft.  high  New 
leaves  in  me  beginning  of  May ;  it.  in  April  and  May  ;  the  fruit  ripens  in  the 
ensuing  cold  season.  Bark  ^-^  in.  thick,  white,  grey  or  greenish,  scotfy  and 
farinaceous,  but  upon  the  whole  smooth.  The  wood  is  white,  with  a  yellowuh 
tinge,  close-  and  nne-grained;  it  weighs  when  dry  52-53  lb.  per  cub.  ft.,  ia  easy 
to  work,  and  durable  ;  combs  are  made  of  it,  and  it  has  been  reconmiended  for 
engraving  and  turner's  work.    Annual  rings  distinct. 

A  tree  figured  in  Roxb.  Cor.  PI.  t.  134,  and  described  in  that  work,  and  in  FL 
Ind.  i.  706,  under  the  name  of  G.  latifolta  ((?.  enneandrOy  Konig ;  W.  &  A  Prodr. 
394  ;  Wight  Ic.  t.  574),  from  the  dircars  and  the  Camatic,  has  the  lobes  of  the 
corolla  as  long  as  the  tube  (no  constant  character  in  this  group),  and  the  calyx- 
limb  short-dentate.  Roxburgh  identifies  it  with  Alton's  &.  IcU^folia,  bnt  thinb 
it  different  from  that  plant  as  figured  by  Gartner,  Carp.  iii.  t.  193.  The  ques- 
tion, whether  the  plant  described  and  figured  by  Roxburgh  is  specifically  distinct 
from  G.  lati/olia,  Ait.,  as  here  described,  demands  farther  inquiry. 

8.  BANDIA,  linn. 

Shrubs  or  rarely  trees,  often  armed  with  opposite  axillary  thorns.  Sti- 
pules solitary  on  each  side,  pointed,  with  a  broad  base,  but  not  united, 
often  deciduous.  Calyx-limb  more  or  less  produced  beyond  the  oyary, 
truncate,  toothed  or  lobed.  Corolla-tube  cylindrical,  short  or  long,  rarely 
dilated  at  the  top ;  lobes  5,  contorted  in  the  bud.  Anthers  nearly  sessikt 
included  in  the  tube  or  exserted.  Ovary  2-celled,  with  several,  usuilly 
numerous  ovules  in  each  cell,  attached  on  the  dissepiment  to  a  fleshy  pla- 
centa. Fruit  succulent,  indehiscent,  often  crowned  by  the  calyx-liml^ 
Seeds  numerous,  immersed  in  the  fleshy  or  pulpy  placenta. 

CoroUa-tabe  glabrous,  much  longer  than  calyx ;  fruit  a  small 

4-Beedcd  berry,  i  in.  long I.  R,  tetrcupemuu 

Corolla-tube  hairy,  short ;  fruit  large,  more  than  1  in.  long. 
Branches  rust- coloured  ;   spines  1-4,  at  the  end  of  snort 
branchlets ;  calyx  with  5-8  short  obtuse  lobes  ;  fruit  grey, 

2  in.  long 2.  iZL  uligmoBO* 

Branches  grey  ;  spines  axillary ;  calyx  with  5  broad  ovate 
foliaceous  divisions ;  fruit  yellow,  1-14  ^-  long        .        .    8.  ^  dumeUnvm, 

1.  B.  tetrasperma,  Benth.  &  Hook.  —  Syn.  Gardenia  tetrcupermOf 
Eoxb.  FL  Ind.  i.  709,  ed.  Carey,  ii.  555.     Vem.  Bara  garriy  Kamaon. 

A  small  shrub,  with  grey,  decussate,  stiff  branches,  and  short,  often 
spinescent  branchlets.  Leaves  glabrous,  ^2  in.  long,  obovate  or  oblifi- 
ceolate,  narrowed  into  short  petiole,  approximate  near  ends  of  brancUetBi 
stipules  triangular  -  subulate.  Flowers  greenish  -  white,  scented,  sesfll^ 
pentamerous.  Calyx-lobes  as  long  as  tube,  subulate  from  a  triangnltf 
base.  Anthers  exserted.  CoroUa-tube  }  in.  long ;  lobes  nearly  as  10D& 
oblong;  apex  subulate.  Stigma  long,  spindle-shaped.  Fruit  a  globofls 
berry,  crowned  with  the  persistent  calyx,  J  in.  long,  4-seedod. 

Himalaya  from  Indus  to  Bhutan.  In  North- West  Himalaya  ascends  to  6000 
ft.    Fl.  April,  May. 
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Nearly  allied  ia  B»  rigida^  DC.  (Posoqueria  rigidciy  WalL  in  Roxb.  Fl. 
nd,,  ed.  Ctaej,  IL  670)  :  a  rigid  shruD  about  6  ft.  high,  pubescent,  with  abort, 
laip  axiUaiy  apinea,  j^  in.  long,  and  ovate,  acuminate  leaves  on  short  petioles, 
ith  cordate  or  ronnoea  base,  white  fragrant  flowers  in  axilkry,  nearly  sessile 
;  coroUa-tube  |  in.  long  ;  berries  small,  many -seeded,  globose  purple. 
Himalaya  and  NepaL    Probably  also  in  Kamaon. 


2.  Bw  vliffliiOBa,  DC. ;  W.  &  A.  Prodr.  398 ;  Wight  Ic.  t.  397.— Syn. 
rardenia  td.,  Roxb.  PL  Cor.  t  135;  Fosoqueria  td.,  Koxb.  Fl.  Ind.  i. 
12L  Vem.  Pindalu,  pinddra,  Kamaon  ;  Fandr,  Oudh  ;  Paniah,  Gorakh- 
iur;  JBttaranij  kdiul,  C.P. ;  Kaurio,  Panch  Mehals;  Mhanihen^  Burm. 

A  tall  shrab  or  small  tree ;  nearly  glabrous,  trunk  and  branches  with 
iaik,  rost^coloored  bark.  Smaller  branches  quadrangular,  bearing  short, 
xmnd,  diyerging,  decuasate  branchlets,  with  several  pair  of  approximate 
leaves,  1-3  flowers,  and  at  the  top  1-4  strong  sharp  decussate  thorns,  about 
1  in.  long.  Leaves  shining,  smooth  above,  pubescent  with  short  scattered 
naiis  beneath  particularly  along  the  nerves,  obovate,  or  obovate-oblong, 
from  coneate  base,  with  6-8  pairs  of  main  lateral  nerves  ;  petioles  short, 
limb  of  calyx  tubular,  obtusely  5-8-toothed  or  nearly  entire,  a  little 
ihorter  than  the  tube  of  the  corolla,  which  is  large,  showy,  white  or 
CNBrn-coloured,  with  a  broad  spreading  limb  of  5-8  round  obtuse  lobes  ; 
aonth  of  tube  shut  up  with  a  ring  of  close  white  hairs.  Fruit  ash- 
eokmied,  crowned  with  persistent  calyx,  2-celled,  ovoid,  2  in.  long,  with 
athick  hard  dry  pulp. 

Oommon  in  many  parts  of  India.  In  the  sub-Himalavan  forests  as  far  west 
« the  Jninna,  ascends  to  2500  ft.  Panch  Mehals,  Ouoh,  Central  Provinces, 
Sooih  India,  Bengal,  and  Burma.  Often  gregarious,  mostly  in  low,  moist 
Aces.  FL  May-June  ;  fr.  Dec-Feb.  Leaves  sned  Feb.,  renewed  April.  16- 
iOft.  high,  with  short  erect  trunk,  2  ft.  girth.  Branchlets  decussate,  horizon- 
Ill,  with  spines  and  flowers  at  their  extremities.  Bark  1  in.  thick,  dark-rusty, 
tn^h  with  brown  scales.  Foliage  dark  or  bright  green.  Wood  whitish,  close- 
gnoned,  hard,  41  lb.  per  cub.  ft.  Fruit  sold  in  bazaars  of  Oudh  and  Behar, 
ttten  when  cooked  or  roasted.    Leaves  browsed  by  deer  and  cattle. 

%  B.  dninetonixn.  Lam. — Syn.  Gardenia  dumetorunif  Roxb.  Cor.  PI.  t. 
136;  (Posoqueria),  Roxb.  Fl.  Ind.  i.  713 ;  Wight  Ic.  t.  580;  W.  &  A. 
ftodr.  397.  Vem.  Mindla,  mandkoUa,  Pb. ;  Arara  (the  shrub,  Aitch.  Cat. 
W),  Hushiarp. ;  Mainphal,  mdnytU,  karhaVy  N.W.P. ;  Main^  mainiy 
Oodh;  Mcnnhuri,  manneidy  C.P. 

A  shrub  or  small  tree,  armed  with  strong  opposite  axillary  spines  1-1^ 
Qubrng.  Leaves  obovate,  acute,  from  cuneate  base,  narrowed  into  a  short 
''I'ttiginate  petiole,  rough  on  both  sides  with  short  stiff  hairs,  rarely  gla- 
"Wos ;  main  lateral  nerves  4-6  pair.  Flowers  greenish-yellow  or  nearly 
White,  fragrant,  at  the  ends  of  short  lateral  leaf-bearing  branchlets,  solitary 
Q*  2-3  together,  on  short  peduncles.  Calyx  campanulate,  strigose  with 
^adprassed  hairs ;  limb  with  5  broad-ovate  foliaceous  divisions.  Corolla 
^Ute ;  tube  short,  not  much  longer  than  calyx-lobes,  strigose  with  stifl* 
^ptOGBed  hairs ;  limb  spreading,  its  divisions  oval  or  oblong.     Fruit  glo- 
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bose  or  ovoid,  yellow  when  ripe,  1-1|  in.  long,  with  a  thick,  finn  fleshy 
pericarp ;  kernel  cartilaginous,  2-celled,  the  seeds  embedded  in  a  quantity 
of  gelatinous  pulp,  attached  to  the  middle  of  the  partition.  IL  longupinaf 
DC. ;  W.  &  A.  Prodr.  398 ;  Wight.  Ic.  t.  582 ;  is  probably  the  aame 
species. 

Exceedingly  common  in  most  parts  of  India,  extending  north-west  to  the 
Bias  river,  and  ascending  in  the  outer  Himalaya  to  4000  ft.  Oeylon,  Java»  and 
South  China.  In  £[amaon  and  Qarhwal  abundant  in  some  of  the  Sil  foreBta^ 
also  in  the  Gonda  and  Baraitch  divisions  of  the  Oudh  forests.  Loses  its  letrei 
Feb.- April ;  new  foliage  April- Maj[.  FL  generally  March-May ;  %«  No?.- 
March.  Very  variable  m  habit  and  size,  from  a  small  stiff  shrub  to  a  handsome 
small  tree,  15-20  ft  high,  with  a  straight,  often  ridged  and  furrowed  trunk,  84 
ft.  girth,  with  numerous  thin,  rigid  branches,  forming  a  rounded  rather  open 
crown.  Bark  4  in.  thick,  cinereous  or  brownish-grey,  rough  with  white  elenltfid 
dots,  wrinkled  out  not  marked  with  cracks  or  furrows  ;  at  times  quite  white 
and  smooth.  Sapwood  large,  dirty- white,  heartwood  light  brown,  fine-  and  eTen- 
grained,  compact,  firm,  hard,  heavy  and  strong.  Liable  to  warp.  Used  f<v 
agricultural  implements,  fences,  and  fuel  Bark  of  root  and  stem,  and  the  fruit 
are  used  in  native  medicine.  The  unripe  fruit  is  bruised,  pounded,  and  used  to 
poison  fish  ;  when  ripe  it  is  roasted,  ana  eaten.  The  leaves  are  lopped  and  used 
as  cattle-fodder.  Growth  slow  ;  a  section  of  a  tree  known  to  be  65  yean  old, 
4  in.  radius,  hollow  inside,  showed  54  annual  rings  on  2  in.  of  the  radiiu  netf 
the  circumference. 

9.  HYPTIANTHBEA,  W.  &  A.  Prodr. 

Shrubs,  wholly  glabrous,  with  terete  branches,  and  interpetiolai,  triap- 
gular  acuminate,  persistent  stipules.  Flowers  small,  white,  seoile  in 
opposite  axillary  fascicles,  bracteolate.  Calyx-tube  short,  turbinate ;  lim^ 
cleft  into  5,  somewhat  unequal,  acuminate,  persistent  lobes.  CoroUa-tahe 
short,  pilose  within ;  lobes  4-5,  contorted  in  bud.  Anthers  4-5,  sesailB  on 
the  corolla-tube.  Ovary  2-celled ;  style  short,  with  2  large  oblong,  hiffo*! 
branches.  Fruit  an  ovoid  or  globose,  2-celled,  6-10-seeded  berry.  Seedi" 
imbricate ;  embryo  small  in  a  homy  albumen. 

1.  H.  stricta,  W.  &  A.  Prodr.  399.— Syn.  Randia  strictOy  Roxh.  B- 
Ind.  i  626. 

Leaves  lanceolate,  shining,  3-5  in.  long,  on  short  petioles ;  main  lateral 
nerves  arcuate,  joined  by  distinct  intramarginal  veins. 

Bengal,  Oudh  forests,  common  on  shady  banks  of  streams.  Generally  a  shral^ 
with  many  stems  from  one  root,  at  times  a  small  tree,  15-20  ft.  high,  with  shoit 
erect  trunk.    Evergreen.    FL  April. 

10.  IXOBA,  Linn. 


Shrubs  or  small  trees,  mostly  glabrous.  Leaves  opposite,  coriaceo^ 
evergreen;  stipules  interpetiolar.  Flowers  in  trichotomons  coTfO^ 
Calyx-tube  ovoid,  limb  short,  persistent,  4-  rarely  5 -dentate.  Coid* 
hypocrateriform ;  tube  slender,  limb  of  4,  rarely  5  lobes,  generally  shorts 
than  tube,  contorted  in  bud.  Stamens  inserted  in  the  month  of  the  co^ 
olla,  filaments  short.     Ovary  2-celled ;  style  filiform,  with  2  short  exaertfid 
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hnnclies,  1  ovule  in  each  cell  Fruit  a  coriaceous  or  fleshy  2-seedcd 
fceny  with  chaitaceouB  endocarp.  Testa  membranous,  albumen  cartilag- 
inous, embryo  incurved  at  the  back  of  the  seed,  radicle  inferior.- 

1.  L  parvifloTB,  Vahl ;  Roxb.  FL  Ind.  i.  383;  W.  &  A.  Prodr.  429 ; 
Bedd.  FL  Sylv.  t  222.— The  TarcJi-Tree.  Vem.  Gandhal,  Hindi ;  Ra?i- 
fOHy  Bengal ;  Kauria^  Sadri,  Mey war ;  Kuraty  Bombay. 

A  laige  shrub  or  small  tree,  wholly  glabrous.  Leaves  short  petiolate, 
eariaceousy  hard,  shining,  cuneate-  or  obovate-oblong,  often  with  a  slightly 
eoidate  base,  4-5  in.  long,  with  prominent  reticulate  veins,  and  about  10 

K'  r  of  more  or  less  prominent  lateral  nerves.    Stipules  triangular,  subulate. 
wen  white  or  pink,  ^  in.  long,  in  terminal  corymbose  trichotomous 


Oommon  in  South  India,  extending  north  to  the  Satpura  range.  Bengal, 
Behar,  Ceylon.  FL  March,  April.  The  green  branches  make  excellent  torches, 
and  are  used  for  that  purpose  by  Dak  runners.    The  wood  is  fairly  close-grained. 

Lcoecinea^  linn. ;  Roxb.  Fl.  Ind.  L  375;  W.  &  A.  Prodr.  427. — Syn.  /.  Haml- 
hua,  Boxb. ;  /.  grandifioniy  Ker ;  the  Flame  of  the  Woods  (Sans.  Bandhuka, 
rmka) ;  with  oblong  sessile  leaves  on  a  cordate  base,  bright  scarlet  flowers  2 
IB.  loDg^  in  short  compound  terminal  corymbs,  is  indigenous  in  South  India, 
Chittagonff,  Burma,  the  Indian  Archipelago.  Cultivated  in  gardens  all  over 
India,  ana  in  most  tropical  countries.  ISaturalised  in  North  Australia.  Fl. 
thnnighout  the  year,  pi^cularly  during  the  rains. 

11.  PAVBTTA,  Linn. 

Shrubs  and  small  trees,  glabrous  pubescent  or  tomentose.  Leaves 
opposite,  petiolate,  mostly  membranous.  Stipules  intrapetiolar,  docidu- 
wi,  generally  connate  into  a  sheath.  Flowers  in  trichotomous  corymbs, 
■  vhite  or  greenish.  Corolla  hypocrateriform ;  tube  slender,  lobes  4-5, 
W  tanena  inserted  in  the  mouth  of  corolla.  Ovary  2-celled ;  style  long, 
deader,  filiform,  stigma  fusiform  undivided  or  2-dentate ;  ovule  one  in 
ttch  cell  attached  to  the  dissepiment.  Fruit  a  fleshy  2-8eeded  berry,  with 
eUrtaceous  endocarp.  Testa  membranous,  albumen  corneous,  embryo 
incunred  at  the  back  of  the  seed,  radicle  inferior. 

1.  P.  tomentosa,  Smith;  W.  &  A.  Prodr.  431. — Syn.  Ixora  tonieiitosay 
Roxb.  FL  Ind.  i.  386 ;  Wight  Ic.  t.  186.     Vom.  Jui,  Beng. 

A  huge  shrub ;  branchlets,  leaves,  and  inflorescence  clothed  with  short 
taoentanL  Leaves  ovate  or  ovate-oblong,  5-8  in.  long,  on  petioles  1  in. 
kmg;  main  lateral  nerves  10-16  pair.  Flowers  white,  faintly  fragrant,  in 
boad  spreading  trichotomous  panicles.  Corolla,  before  opening,  1  in. 
kng,  bbes  \  in.  long. 

Sooth  India,  Bunna,  Bei^nd  ;  conmion  in  the  outer  Himalayan  ranges  of 
Qnbwal  and  Kamaon,  ascending  to  4000  ft.    Fl.  March,  April. 

P.  tiult^  linn.  ;  W.  &  A  Prodr.  431  (Jxora  Pavetta,  Roxb.  L  385),  glabrous, 
vith  lanceolate  or  oblong-elliptic  leaves  on  short  petioles,  8-10  main  lateral 
Mryes,  white  flowers  in  broad  flat-topped  trichotomous  corymbs,  is  a  common 
^Mi^baoos  shrub  in  South  India  as  far  north  as  Bombay,  and  probably  on 
^  loath  face  of  the  Satpura  range.    Abundant  in  Bengal.    Fl.  April,  May. 
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Plectronia  didyma,  Benth.  &  Hook. — Syn.  Canthium  didymum^  Gsertn.; 
Bedd.  FL  Sylv.  t.  221  ;  C.  vmheUatum,  Wight  Ic  t  1034  ;  Dalz.  &  Gibe.  Bomb. 
Fl.  113 ;  Ib  a  beautiful  evergreen  tree  30  ft.  high,  with  dark-green,  oyal,  short- 
acmninate  coriaceous  leaves,  and  white  flowers  in  axillary  umbels  an  short 

rduncles.  Corolla-segments  valvate,  tube  hairy  inside  at  ue  montlL  Dmpa 
in.  lon^,  numerous,  on  slender  pedicels,  compressed,  with  two  lateral  fnnamf 
almost  didymous.  South  India,  common  along  the  western  Qhats,  pcssiblj  in 
the  Central  Provinces.  Wood  yellowish,  with  irregular  masses  of  black  wood 
in  the  centre,  close-grained  hard  and  heavy.    Vem.  Arsulf  Bombay. 

12.  COPPEA,  Linn. 

Shrubs,  mostly  glabrous.  Leaves  opposite,  rarely  in  whorls  of  $, 
Stipules  interpetiolar,  broad,  acuminate,  persistent  Flowers  whiter 
sessile  or  on  short  pedicels,  solitary  or  fascicled  in  the  axils  of  leaves. 
Calyx-tube  short,  with  a  short,  truncate  or  dentate  limb.  Corolla  hypo- 
crateriform  or  funnel-shaped ;  lobes  4-5,  oblong,  obtuse,  patent,  contorted 
in  bud.  Stamens  inserted  in  the  mouth  of  the  corolla ;  anthers  sessile,  or 
attached  to  short  filaments  at  the  back  near  the  base.  Ovary  2-ceIledf 
style  bifid  at  the  top  ;  ovule  one  in  each  cell  attached  to  the  dissepimeni 
Berry  globose  or  oblong,  dry  or  fleshy,  2-seeded,  each  seed  enclosed  in  a 
coriaceous  or  chartaceous  endocarp  (the  husk  of  the  cofiee).  Seeds  plano- 
convex, the  inner  side  flat,  with  a  deep  longitudinal  furrow,  filled  up  by 
the  testa  and  a  portion  of  the  endocarp.  Embryo  curved,  at  the  back  and 
near  the  base  of  the  homy  albumen,  cotyledons  foliaceous,  radicle  inferior. 

1.  0.  arabica,  Linn. ;  Roxb.  FL  Ind.  L  639  ;  Wight  lo.  t  63.  Cofee. 
— Vem.  The  bean  Burif  when  roasted  and  ground  Kahwa, 

A  glabrous  shrub  or  small  tree.  Leaves  6-7  in.  long,  opposite,  oblong, 
acuminate,  narrowed  into  short  petiole ;  main  lateral  nerves  6-10  pair, 
joined  by  intramarginal  veins,  and  slender  parallel  reticulate  veins. 
Flowers  numerous,  in  axillary  fasciclea  Corolla  funnel-shaped,  lobea 
oblong,  as  long  as  tube.  Filaments  ^  the  length  of  anthers.  Berry 
fleshy,  purple  when  ripe. 

Indigenous  in  Abyssinia,  and  in  Soudan,  where  it  is  said  to  form  huge  forests. 
The  use  of  coffee  has  lon|^  been  known  in  Abyssinia,  but  it  is  not  certain  when 
the  shrub  was  first  cultivated.  In  Arabia  it  has  been  cultivated  since  the 
fifteenth  century  ;  there  is,  however,  no  proof  of  its  being  indigenous  in  that 
country.  In  the  sixteenth  century  coffee  became  known  in  Europe,  and  in 
America  its  cultivation  was  commenced  in  1718  by  the  Dutch  in  Surinam. 
Coffee  was  grown  in  Java  in  the  latter  half  of  the  seventeenth  century.  It  ia 
said  that  into  India  it  was  first  introduced  (last  century^  by  a  Musalman  saint^ 
who  lived  and  died  on  the  summit  of  the  great  mountain  in  the  Shimoga  divi- 
sion of  Mysore,  called  after  him  Baba  Buden,  that  he  brought  the  coffee-tree 
from  Arabia,  and  planted  it  near  his  dwelling,  whence  it  giradually  spread  to 
other  parts  of  the  countrv  (Bowring,  Eastern  Experiences,  p.  157).  The  coffee- 
tree  accommodates  itself  readily  to  a  moist  climate,  and  under  the  influence 
of  a  rainfall  of  100  inches  on  the  Qhats  of  Munzerabad,  Coorff,  and  Wynad, 
produces  coffee  similar  in  qualihr  to  that  grown  in  Egypt,  Arabia,  and  other 
countries,  with  a  comparatively  dry  climate.  It  thrives  in  Chota  Nagpur,  on 
the  Chikalda  hills  in  Berar,  and  elsewhere  in  Central  India.    In  the  Dehra 
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Doon  it  growB  freely,  and  produces  fruit  abundantly,  but  requires  to  be  pro- 
tected against  firost  while  younff.  It  is  remarkable  that  coffee  and  tea  contain 
the  same  substance,  an  alialoia  (Coffeine  or  Theine),  to  which  (partly  at  least) 
the  effect  upon  the  nervous  system  of  coffee  and  tea  must  be  attributed.  Tea 
ecmtoms  between  1  and  3^  %  ^^  ^^  substance,  and  coffee  between  ^  and  1  7o* 
Coffeine  is  also  found  in  the  Mat^  or  Paraguay  tea,  Ilex  parafftiayennSf  in  the 
^)l€t^  KorrOj  or  Oorra  nuts,  the  seeds  of  a  stercidiaceous  tree,  Cola  cummin' 
oto,  R.  Bit, ;  Bot.  Mag.  t  5699,  of  tropical  Africa,  cultivated  in  Brazil  and  the 
West  Indies,  which  form  an  important  article  of  trade,  and  are  chewed  by  the 
negroes  of  West  Africa  and  the  West  Indies  as  a  condiment  It  is  also  con- 
tained in  the  seeds  of  a  sapindaceous  tree  {Paullinia  sorbilisy  Mart.)  in  Brazil, 
which  are  powdered  and  made  into  a  paste,  called  ffuarana  bread  ;  used  to  make 
a  refreshing  drink. 

Cojfea  SmgcdentiSy  Roxb.  Fl.  Ind.  L  540  ;  Bot.  Mag.  t  4917  ;  Kath-jahi, 
Hamaon  ;  is  a  snudl  shrub  with  larae  snow-white  flowers,  solitary  or  in  pairs, 
and  ovate,  long-acuminate  leaves.  Eastern  Bengal,  Sikkim,  and  the  outer  hills 
of  Ejunaon.    fl  Feb.-March. 

13.  MOBINDA,  Linn. 

Shrabe  or  trees,  leaves  opposite,  rarely  in  whorls  of  throo,  generally 
memlnanotiB.     Stipules  interpetiolar,  or  connate  into  a  sheath.     Flowers 
irhrte,  aessile  on  a  globose  receptacle,  forming  globose  or  ovoid  flower- 
lieada,  with,  the  calyx-tubes  often  connate.     Calyx-limb  truncate  or  ob- 
acoiely  dentate,  persistent     Corolla  funnel-shaped,  or  hypocrateriform ; 
lobes  coriaceous,  5,  rarely  4  or  6-7,  valvate  in  bud.     Stamens  inserted  in 
tiie  mouth  of  corolla  ;  filaments  short,  anthers  attached  by  the  middle  of 
the  back.     Ovary  4-celled,  1  ovule  in  each  cell,  attached  to  the  dissepi- 
ment below  the  middle  (normally  2-celled,  but  the  2  cells  are  converted 
into  4  by  the  introverted  carpellary  leaves  being  so  produced  laterally,  as 
to  reach  the  walls  of  the  ovary — Thwaites) ;  style  with  2  stigmatic  lobes, 
ttreiy  entire.     Drupes  of  eadi  flower-head  distinct  or  united  in  a  com- 
pound succulent  berry,  including  a  number  of  hard  1 -seeded  pyrenes, 
QsoaUy  2-4  proceeding  &om  each  flower. 

1.  M.  exserta,  Eoxb.  FL  Ind.  i.  545 ;  W.  &  A.  Prodr.  419.--San8. 
Aekyuta.  Yem.  Al,  Ach,  ack.  Local.  Alleri^  Allodia  Panch  Mehals  ; 
Avuhi^  North  Konkan. 

A  moderate4dzed  tree,  glabrous  or  pubescent  Leaves  opposite,  narrowed 
fflto  short  marginate  petioles,  ovate  or  elliptic-oblong,  4-5  in.  long,  main 
lalend  nerves  8-10  pair.  Stipules  triangular  or  ovate.  Peduncles  mostly 
solitary,  leaf  opposed  by  the  abortion  of  the  axillary  leaf^  1  in.  long  or 
longer.  Corolla-tube  f  in.  long.  Stamens  exserted.  Style  bifid.  Drupes 
OQnaete  into  a  fleshy  syncaipium,  irregularly  ovoid  or  globose,  |-1^  in. 
long. 

Indigenous  in  many  parts  of  India,  in  Bengal,  Burma,  the  Peninsula,  the 
Fuich  Mehals.  A  last4;rowing  tree  30-40  ft  h^h,  with  a  deeply-cracked  spongy 
baik  of  greyish  yellow  colour.  Fl.  March-June.  Blossoms  and  bears  seed  at 
a  very  early  age.  Wood  bright  yellow,  darkening  into  yellowish  brown;  made 
into  pk^es  and  dishes.  The  bark  of  the  root  \r  usied  for  dyeing  red  and  yellow. 
Skhiner jgpLves  the  weight  of  the  wood  of  M,  cUrifolia  at  30  lb.  What  he  enters 
nnder  M,ex9erta  from  Burma  is  a  Randta^  possibly  R,  vliginoM. 
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Roxb.  Fl.  Ind.  i.  541-546,  describes  4  species  closely  allied  to  this,  which  are 
important)  as  the  root  of  all  is  iised  for  ageing.    1.  M,  cUrifclia^  LimL,  from 
Pegu,  with  glabrous,  lucid  leaves.    2.  M.  Undoria,  Roxb.,  cultivated  throughont 
India,  with  glabrous,  but  not  lucid  leaves.    3.  M.  hractMta,  Roxb. ;  Wight  111. 
t.  126,  from  Ganjam,  glabrous,  flower-heads  supported  by  a  few  linear-lanceokte 
bracts,  adnate  to  the  calyx-tul>e8  of  outer  flowers.    4.  M,  multifiora^  from  Naff- 
pore  and  Berar,  downy,  peduncles  often  opposite,  axillaiy,  the  end  of  thehnmcfl 
torming  a  short  panicle.    These  4  species  have  the  anthers  not  exserted,  the 
stipules  are  interpetiolar,  free,  or  only  connate  at  the  base,  not  sheathingi  I 
am  inclined,  however,  to  think  that  the  wild  and  cultivated  plant  cannot  be 
(Specifically  distinguished,  and  that  it  will  be  more  convenient  to  consider  the  5 
species  described  by  Roxburgh  as  one,  which  would  then  be  called  if.  cUrifih 
Ita,  Ldnn.     Beddome,  Fl.  Sylv.  t.  220,  unites  M.  citri/olia  and  tinctaria,  aod 
Thwaites,  Enum.  PI.  Ceyl.  145,  points  out  that  the  presence  of  bracts  and  the 
exserted  anthers  are  variable  characters.    M.  cUrifoiia,  Linn.,  is  found  in  Jm 
and  other  islands  of  the  Indian  Archipelago,  in  Queensland,  on  the  Sandwich, 
and  other  islands  of  the  Pacific.    When  tiie  dch  is  cultivated,  it  is  geneiaUj 
raised  from  seed,  and  dug  up  when  a  few  years  old,  unless  trees  are  wanted  to 
produce  seed.    A  full  account  of  its  cultivation  in  As.  Researches,  iv.  35  (1799). 

Entirely  distinct  from  this  sp.  are  Morinda  angustifolia^  Roxb.  L  c.  5^ ; 
Cor.  PI.  t.  237,  from  Bengal,  Burma  (cultivated  in  Toungyas  as  a  dye),  and  Sin- 
gapore, distinct  drupes,  and  M.  urnbdUUaj  Linn. — Syn.  M.  scandenSf  Boxb.  L 
c.  548,  a  diffuse  or  climbing  shrub  common  in  Southern  and  Eastern  India,  with 
4-8  umbellate  terminal  peduncles. 

14.  HAMIIiTONIA,  Kozb. 

Shrubs  with  opposite,  petiolate,  ovate-Ian coolate  penniveined  leaves, 
and  short,  intrapetiolar,  broad,  acute,  persistent  stdpulea.  Flowers  fesdca- 
late,  in  large  trichotomous  panicles.  Calyx-tube  ovoid,  limb  5-cleft,  seg- 
ments subulate,  persistent.  Corolla  fuimel-sliaped ;  tube  long,  lobes  5, 
valvate.  Stamens  inserted  in  the  mouth  of  the  corolla,  anthers  attached 
by  the  back  to  short,  subulate  filaments.  Ovary  5-celled,  with  5  funows, 
the  dissepiments  disappearing  afterwards.  Capsule  1 -celled,  5-«6eded, 
opening  at  the  apex  into  5  vsdvos.  Seeds  triquetrous,  testa  of  2  hj^ 
the  outer  reticulate.  Cotyledons  foliaceous,  cordate,  induplicate^  radicle 
inferior. 

1.  H.  Buaveolens,  Roxb.  Fl.  Ind.  i.  554. — Syn.  H.  propinqm^  D*^ 
in  Jacq.  Voy.  Bot  t.  91  ;  Spermadictyon  suaveolens,  Bozb.  Cor.  PI-  ^ 
236;   &  azureum,  Wall  Bot.  Reg.  t  1235.     Vem.   Muekei,  kcmiSl^, 
Jisauniy  Chenab ;  Niggi,  tidenni  phvl,  gohinla,  Ravi ;  KanerHy  pudi^ 
Bias ;  Philhc,  Sutlej  ;  logia  padera,  Kamaon. 

A  shrub,  with  divaricate,  more  or  less  herbaceous  branches.  Lea^^ 
elliptic-oblong,  6-9  in.  long  on  short  petioles,  glabrous  or  pubescent,  fir^ 
hard  and  rough,  main  lateral  nerves  10-16  pair,  arcuate,  anastomosis- 
with  intennediate  more  slender  nerves.  Branches  of  panicle  pnbescet^ 
Flowers  sessile  or  shortly  pedicellate,  in  compact  fascides,  with  subola^^ 
bracts,  white  or  blue,  fragrant,  calyx-segments  linear  or  subulate,  long^ 
than  ovary,  clothed  fiJl  over  with  long  hairs,  and  often  in  addition  with 
few  distant  filiform  gland-tipped  teedi,  or  hairless,  with  glandular  teetfc^ 
or  clothed  with  short  pubescence  only.     CoroUartube  ^  in.  long,  pube^ 
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ent  ontaide,   anthQis  more  or  less  exserted,  stigma  included  or  ex 
orted. 

A  common  bnt  somewhat  variable  shrub,  on  rocky  dry  lulls,  generally  only 
I  few  feet  high,  but  attaining  in  places  8-12  ft  It  is  known  from  Behar,  the 
LtETalli  hills  (Mairwara),  and  Mount  Aboo,  the  Salt  range  in  the  Panjab,  and 
khe  Himalaya  from  the  Indus  to  Neoal,  ascending  to  5000  ft.  Fl.  Oct-Dec. 
Wood  small,  but  in  Chamba  said  to  ue  used  fur  making  gunpowder-charcoaL 
H,  mvtorensiSf  W.  &  A  Prodr.  423,  from  Mysore  and  Western  India,  ii.  white, 
JuL-March,  is  closely  allied,  if  not  the  same  species  ;  the  glandular-tipped  teeth 
of  calyx-segments,  which  are  supposed  to  be  its  specific  character,  are  found 
eqjoaUy  in  specimens  from  Behar,  North-West  India,  and  Mairwara.  Qraham, 
Bomb.  Gat.  91,  asks  whether  they  are  identical,  and  adds  they  look  much  like 
mk  other.  I  am  inclined  to  think  that  farther  researches  on  Uie  spot  will  show 
ftat  they  are  not  specifically  distinct. 

LepiodermU  laneedUUaj  Wall. ;  Jacquem.  Voy.  Bot  t.  90. — ^Vem.  Padera^ 
KuDaon  ;  is  a  small  shrub  with  white  seAsile  flowers  in  bmcteate  hea<ls,  forming 
laige  terminal  panicles.  Each  flower  is  enclosed  in  a  tubular  2-toothed  and  2- 
nenred  membranous  involucre,  composed  of  2  connate  cuspidate  bracts,  the  cap- 
nle  is  cylindrical,  5-valved,  the  ^ves  terminate  in  ovate,  persistent  ciliate 
ciljx-lobes,  and  separate  from  5  central  fibrous,  reticulate  1 -seeded  bags.  North- 
Wert  Himalaya  6000-10,500  ft.  /  fl«  June- Aug.    Leaves  fetid  when  bruised. 

Ordxb  XLYL   ERICACEAE. 

ShrubSy  small  trees  or  rarely  wiry  herbs.  Leaves  usually  alternate, 
ample,  exstipulate.  Calyx  more  or  less  deeply  divided  into  4  or  5  teeth 
(»r  lobes,  tube  adnate  to  the  ovary  ( Vacciniem)  or  quite  free  (Ericinetv), 
Goiolla  kypogynous  or  epig3mous,  the  tube  ovoid,  globose,  tubular,  or 
ttnpanulate.  Stamens  generally  double  the  number  of  corolla-lobes,  hy- 
pogynous  or  epigynous.  Anthers  2-celled,  opening  at  the  top  by  2  pores 
or  obbng  slits,  or  rarely  longitudinally.  Ovary  inferior  or  superior,  usually 
4-5-  00  -  celled,  with  many  ovides  in  each  cell,  on  axile  placentas.  Stylo 
^der ;  stigma  entire  or  minutely  lobed.  Seeds  very  small,  with  a  fleshy 
tOmmen ;  embryo  straight,  often  minute. — Eoyle  IlL  255  ( Vaccinic(£)y 
»7  j  Wight  HL  ii.  116,119. 

This  Order  comprises  two  sub-Orders  :  1.  FocciniMP,  with  inferior  ovary, 
coofadning  the  Bilbeny  (  Vaccinittm  Myrtilltts,  Linn.)  of  Europe,  and  numerous 
^edes  of  the  same  genus  on  the  mountains  of  Southern  and  Eastern  India. 
^  SridnecB,  with  superior  ovary,  comprising  the  numerous  heaths  of  Europe 
*Dd  South  Africa,  ana  to  which  sub-Oider  belong  the  two  genera  which  find  a 
fUee  in  this  Flora. 

^^H^ale  globose,  5-celled,  dehiscing  locnlicidally  .        .1.  Andromeda. 

^^^sole  cylindrical  or  conical,  5-18-celled,  dehiscing  septicidally    2.  Khododendron. 

1.  ANDBOMEDA,  Linn. 

Shrabs  or  trees  with  alternate,  petiolate  leaves.  Calyx  without  bract- 
1^  Sepals  5,  wholly  or  partially  distinct,  valvate  in  the  bud.  Corolla 
^"toothed.  Stamens  10 ;  anthers  fixed  near  the  middle,  the  cells  opening 
^  a  terminal  pore.  Capsule  globose,  5-celled,  5-valved,  dehiscing  loculi- 
^^dally,  dissepiments  remaining  on  the  valves.     Seeds  numerous,  minute, 
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linear,  on  thick  placontae  projecting  from  the  summit  or  the  middle  of  the 
axis. 

1.  A.  ovalifolia,  Wall. ;  Wight  Ic.  t.  1199.— Syn.  Piens  ovaHfoHa, 
Don.  Vem.  Ayattay  eilan,  dlan,  eUal^  arur,  rattarJcdt,  Pb. ;  Eyar,  (Xfjwr^ 
N.W.P. ;  Anjtr,  angtaVf  Nopal. 

A  glabrous  shrub  or  small  tree.  Leaves  coriaceous,  entire,  3-6  in. 
long,  ovate  or  elliptic-oblong,  acute  or  shortly  acuminate,  penniveined,  on 
short  petioles.  Flowers  white  to  bluish,  flesh-coloured  sometimes,  in  uni- 
lateral, bracteate  racemes ;  bracts  lanceolate,  deciduous.  Corolla  tubular, 
slightly  constricted  at  the  mouth.  Filaments  subulate  from  a  thickened 
base,  ciliate,  included,  but  nearly  as  long  as  corollartube,  with  two  spiead- 
ing  ciliate  filiform  appendices  at  the  apex;  anthers  awnless,  oblong. 
Sutures  of  the  capsule  with  a  linear  ridge,  which  pulls  away  separately 
when  the  capsule  opens. 

Common  in  the  outer  Himalaya  from  the  Indus  to  Assam,  usually  between 
4000  and  8000  ft.,  at  times  ascending  to  10,000,  and  descending  as  low  as  8000 
ft.  Kasia  hills,  Burma,  and  Japan.  In  oak  and  pine  forests,  and  often  asso- 
ciated with  Rhododendron  arboreum.  Leafless  for  some  time  in  winter,  new 
foliage  Feb.  FL  April-June  ;  capsules  ripen  July-Sept  Growth  slow,  34 
rings  per  inch.  Bark  rough,  with  numerous  narrow,  deep,  close-set  ciackB,tail* 
ing  on  into  each  other.  Inner  bark  fibrous.  Wood  light  reddish-brown,  com- 
pact, firm,  not  durable,  used  only  as  fuel  and  for  making  charcoaL  Buds  and 
young  leaves  are  poisonous  to  goats  ;*  the  young  leaves  are  used  to  kill  insects, 
an  infusion  and  the  juice  of  the  leaves  are  appli^  externally  in  sldn  diBeaaes^ 

A,  formosa,  Wall. ;  Wight  Ic.  t  1200.— Syn.  Pieris  formcsa,  Don. ;  is  an 
evergreen  tree  with  lanceolate  serrulate  leaves,  racemes  in  larse  terminal  pau- 
cles.  Bhutan,  Sikkim  (7000-10,000  ft.},  Nepal,  and  (doubtfuUy,  Madden)  in 
Eastern  Kamaon  at  7000  ft. 

2.  BHODODENDBON,  Linn. 

Shrubs  or  trees,  with  evergreen,  entire,  alternate  leaves  and  large  showy 
flowers  usually  in  compact  terminal  clusters  or  umbelliform  corymbs,  froia 
large  buds  with  scaly  bracts.     Calyx  free,  entire,  5-lobed  or  5-parted,  ^ 
obsolete.     Corolla  campanulate  or  infundibuliform,  5-12-lobed,  sometin^^ 
slightly  irregular.     Stamens  10-20,  commonly  declinate^  as  well  as  ^ 
style ;  anthers  short,  opening  by  terminal  pores,  awnless.     Ovary  sup^ 
nor.     Capsule  cylindrical  or  conical,  5-18-celled  and  -valved,  dehisci^ 
septicidally.     Seeds  numerous,  scale-like.     Placentae  projecting  from  ^^ 
axis,  either  2  in  each  cell  (the  inflected  and  distinct  edges  of  the  carpell^ 
leaves),  bearing  seeds  on  the  outside  only,  or  one  placenta  in  each 
beariug  seeds  on  both  sides. 

Flowers  in  terminal  corymbs  ;  calyx  small,  flattish. 

Flowers  on  short  pedicels;  capsules  10-celled,  10-valved      .  I,  JL  arboreutiL 

Flowers  on  slender  pedicels  ]-l  in.  long ;  capsules  5-6-celled  2.  i2.  cam} 

Flowers  in  terminal  corymbs  ;  calyx  cleft  to  the  base  ;  lobes 

foliaceoos,  membranous 3.  R.  Antkapogon, 

Flowers  solitary  ;  calyx  foliaceous 4.  iZ.  lepidMnim, 


See  Cleghom  in  Joum.  Agr.  Hort  Soc  of  India,  xiv.  260  (1807). 
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1.  R.  arboreiim,  Sm. — Tree  Rhododendron,  Vcm.  Arddwal,  Jhelam ; 
mddly  Chenab ;  Chiu,  dm,  Rayi  j  Bras,  broa,  burdns,  burunsh,  Bias  to 
dah  ;  B?iordns,  gurus,  Nepal 

L  small  tiee;  leaves  crowded  at  the  ends  of  branches,  coriaceous, 
ptic-oblongy  acnte  at  both  ends,  rarely  obtuse,  4-6  in.  long,  glabrous, 
[iiiig  above,  with  a  dense  silvery  film  of  small  scales  beneati^ ;  main 
izal  nerves  15-25  on  either  side  of  midrib,  prominent  beneath,  do- 
Med  on  the  upper  surface.  Flowers  commonly  crimson-scarlet,  occa- 
lally  white  pink  or  rose-coloured,  or  marked  with  purple  or  yellowish 
tSy  1-2  in.  long,  on  short  peduncles  in  sessile,  dense,  many-flowered 
nixial  corymbs  ;  buds  subglobose,  covered  with  broad  tomentose  scales. 
jx  small,  flat)  persistent,  with  5  spreading  unequal  teeth.  Corolla 
freen  turbinate  and  campanulate,  with  5  unequal  lobes.  Stamens 
unately  longer.  Capsules  on  thick,  hirsute  peduncles,  ^-^  in.  long, 
indricsJ,  about  1  in.  long,  curved,  lO-grooved,  10-celled.  Se^s  minute, 
bipartite  placentas. 

miB  trans-InduB.  Common  on  the  outer  ranges  of  the  Himalaya  from  the 
xkB  to  Bhutan,  between  3000  and  8500  ft.,  ascending  at  times  to  1 1,000.    Does 

extend  into  the  arid  parts.    Often  associated  with  Quercus  incana  and 

dromeda.    Never  leafless,  the  foliage  is  renewed  gradually.    Time  of  flower- 

vizies,  the  usual  period  is  Marcn-May ;  has  been  seen  in  flower  during 

iter,  with  snow  on  the  |px)und.    Again  at  times  the  blossoms  do  not  come 

imtil  June  or  July  (Smda,  1849,  1867).    Qrowth  slow,  14  rings  per  inch. 
rdy  at  Eew  in  sheltered  places. 

Ltteins  30-40  ft.,  with  a  snort,  often  gnarled,  not  straight  trunk,  7-8  ft  girth, 
fjTOftTift  of  15-17  ft.  have  been  measured,  but  these  large  stems  are  always 
low.  Bark  1  in.  thick,  chestnut  brown,  corky,  rimose,  wrinkled.  Wood 
lit  or  dark  brown,  close-grained  and  hard,  but  not  strong ;  employed  for 
ilding,  made  into  dishes,  and  used  for  fuel  and  charcoal.  Annual  rings  very 
BT  aim  distinct.  Flower-buds  and  young  leaves  beHeved  to  be  poisonous  to 
tie.  The  flowers  are  eaten,  and  made  into  a  pleasant  subacid  ielly ;  they  are 
imee  intoxicating.  They  are  offered  in  temples,  and  are  applied  for  headaches. 

K.  nUagiricum,  Zenker. — Syn.  R,  arboreum,  Wight  Ic.  t  1201 ;  Bedd.  Fl. 
iv.  t.  228 ;  on  the  Nilfipris,  Pulneys,  and  Anamallays  ;  is  closely  allied,  and 
diaps  not  specifically  distinct.  It  has  shorter  and  generally  broader  leaves, 
^  a  rusty  nlm  beneath,  and  a  broadly  tubular  or  campanulate  corolla-tube, 
fch  a  spreading,  nearly  flat  limb.  At  high  elevations  in  the  N.W.  Himalaya 
arboreum  is  said  to  have  a  rusty,  not  suvery,  film  beneath. 

2.  B.  campannlatom,  Don ;  Bot.  Mag.  t.  3759. — ^Yem.  Oaggary  yurmi, 
ishmir  ;  Samgar,  sMnwala,  Ravi ;  Shargar,  Bias ;  Simrutigy  SuUej. 

A  shrub ;  leaves  crowded  at  the  ends  of  branches,  coriaceous,  elliptic 
elliptic-oblong,  3-5  in.  long,  smooth,  shining  above,  with  a  dense  buff- 
iouied  film  beneath ;  midrib  prominent,  main  lateral  nerves  indistinct. 
dwers  whitish  pink  or  lilac,  1-1^  in.  long,  on  slender  peduncles  f-1 
long,  in  sessile  terminal  corymbs.  Buds  subglobose,  covered  with 
ibrous  or  pubescent  scales.  Calyx  small,  flat,  persistent.  Corolla 
uponulate.  Capsules  cylindrical,  about  1  in.  long,  curved,  5-6-celled, 
^-valved. 
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Himalaya  9500-14,000  ft.,  found  in  the  inner  more  arid  tracts  (e.ff.^xaA- 
war),  as  well  as  on  elevated  points  of  the  outer  ranges  (Chur,  Kedar  Eanta). 
From  the  Indus  to  Nepal.  H.  Wallichii,  Hook.  fiL  ;  Rhod.  Sikk.  t  v. ;  Bot 
Mag.  t  4928  ;  from  Sikkim,  11,000-13,000  ft.;  is  believed  to  bea  variety  of  this 
species.  Fl.  Mav-July .  The  leaves  ( Tamdkuy  huUdSy  patti  Kamvr%)  are  bron^ 
to  the  plains  and  usea  as  snuff.    Wood  close-grained.    Hardy  in  Sdigland. 

3.  B.  Anthopogon,  Don;  Eoyle  HL  t.  64. — Syn.  Oamothamnus fra- 
gram,  DC.  Vem.  Nichni,  rattankdt,  nera,  Jhelam  j  Tazak-Uun^  Kcuhmr; 
Kdi  zabdUf  morUa,  talisa,  Eavi ;  TcUiari,  Bias. 

A  small  alpine  shrub,  with  a  heavy  aromatic  odour,  young  parts  with 
glandular  hairs  and  rust-coloured  scales.  Leaves  approximate  at  ends  of 
bronchlets,  1-1|  in.  long,  elliptic  or  olliptic-oblong,  shining  above,  fe^ 
ruginons  beneath,  edge  recurved.  Flowers  on  short  pedicels  in  short 
terminal  corymbs.  Calyx -lobes  oblong,  obtuse,  membranous,  ciliata 
Corolla  hypocrateriform,  with  a  long  slender  tube,  and  a  plain  patent 
limb.  Capsule  surrounded  by  the  persistent  calyx,  5-celled,  5-T^Ted. 
Style  short,  erect,  clavate. 

Himalaya,  Kashmir  to  Sikkim,  generally  above  the  forest  Hmit,  between  11,000 
and  16,000  ft.  Chur,  Eedar  Eanta,  Eunawar.  '<  Nothing  exceeds  the  beaatf 
of  its  flowers,  whether  we  consider  Uie  texture  of  the  corolm,  exquisitely  tender, 
translucent,  or  the  rich  blush  of  the  first  opening  blossoms,  which  insensibly 
passes  into  snowy  white,  then  faintly  tinged  with  sulphur,  all  colours  seen  on 
one  and  the  same  plant." — Hook.  Rhod.  Sikk.  p.  7.  FL  June-July.  Haidy  it 
Kew  in  sheltered  places. 

4.  B.  lepidotam,  Wall. ;  Eoyle  HL  t  64. — Vem.  Karnes  of  preceding. 

A  small  alpine  shrub,  aromatic,  young  parts  with  silvery  or  rost-coloiind 
scales.  Leaves  approximate  at  ends  of  branchlets,  f-1  in.  long,  oblong  cff 
obovate-oblong,  acute,  the  under  side  with  a  silveiy  or  brownish  film,  edge 
recurved.  Flowers  varying  from  red  to  dingy  yellow,  solitary  or  M 
together,  on  pedicels  ^-f  in.  long.  Calyx-lobes  oval,  obtuse,  not  dliatei 
Corolla  with  a  broad  short  tube  and  a  patent  concave  limb.  Style  Bh(V^ 
thick,  recurved.     Capsule  5-celled,  6-valved. 

Himalaya,  Kashmir  to  Sikkim,  between  10,000  and  16,000  ft.  Lahaul,  Hit^ 
Eunawar,  &c.  The  leaves  of  this  and  the  preceding  species  {tat^far,  Pb.)  ^ 
used  as  stimulants  in  native  medicine. 

Order  XLVn.  MTSSINEJE. 

Trees  or  shrubs,  with  alternate,  simple,  entire  or  toothed  leaves,  wi^ 
out  stipules.  Flowers  small,  usually  pentamerous  or  tetramerons,  J 
axillary  clusters  racemes  or  panicles,  rarely  in  terminal  ponicleB.  CaB-^ 
free  or  rarely  adhering  to  the  ovary.  Corolla  regular,  gamopetalous  a^ 
polypetalous,  rarely  wanting.  Stamens  epipetalous,  as  many  as  petals 
divisions  of  the  corolla,  and  opposite  to  them.  Ovary  1-celled,  ovu^ 
numerous  or  few,  attached  to  a  free  central  placenta,'which  is  often  thi^ 
and  globular.    Fruit  an  indehiscent  berry  or  drupe,  rarely  splitting  lengt*^ 
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n  one  ride.      Seeds  with  few  exceptions  albuminous,  often  with 
ban  one  embryo.— Eoyle  IlL  264 ;  Wight  IlL  il  137. 

nbe  adnate  to  the  oTsrv 1.  Mjbsa. 

ree ;  petals  free  to  the  base 3*  Embkua. 

pee  ;  petals  muted  in  a  short  tube,  with  a  deeply-lobod  limb. 
la  without  appendages  ;  anthers  longer  than  short  filaments. 

iwers  in  dense  axillary  clusters 8.  Mybsinb. 

ifwen  umbellate,  corymbose,  or  paniculate  .  .4.  Ardisia. 

Ha  with  appendages;  filaments  long  ;  flowers  in  axillary 

dosten 5.  Rbftonu. 

1.  MJESA,  Forskal. 

ireis  in  simple  or  compound  racemes  with  small  bracts  and  two 
>le8  nnder  each  flower.  Calyx-tube  adherent,  limb  5-lobedy  corolla 
i.  Stamens  5,  filaments  slender,  anthers  short  Ovary  inferior  or 
iperior.  Ovules  numerous,  more  or  less  embedded  in  a  fleshy  pla- 
Style  short     Berry  crowned  by  the  penistent  calyx-lobes,  maiiy- 

alnoni,  racemes  much  longer  than  petiole  ,    1,  Ji,  indiea, 

hescent,  racemes  as  long  as  petiole  .     2.  if.  argenUa, 

H.  indict  A.  DC;  Wight  Ic.  t  1206.— Syn.  BcBobotrys  indiea, 
FL  Ind.  L  557.     Vem.  KdUns,  Kamaon  ;  Atki,  Bomb. 

aige  shrub,  sometimes  with  a  tendency  to  climb ;  glabrous,  inflor- 
e  only  slightly  pubescent  Leaves  elliptic-oblong  ovate-oblong  or 
late,  3-6  in.  long,  on  petiole  J-in.  long,  membranous,  dentate,  with 
distant  teeth,  edge  revolute.  Flowers  white,  mostly  unisexual,  on 
r  pedicels,  as  long  as  flowera,  in  compound,  nearly  sessile,  axillary 
aSy  the  racemes  of  male  flowers  1-2  in.  long,  longer  than  those  of  the 
\  flowers ;  bracts  shorter  than  pedicel.  Calyx-lobes  obtuse,  slightly 
or  pubescent  Anthers  broad,  nearly  rotundate.  Berry  globose, 
^  in.  across.  This  and  other  species  of  Ma»a  are  liable  to  a  pecu- 
anstrodty,  the  flowera  being  replaced  by  dense  spikelets  of  closely 
ated  bracts,  which  transform  the  racemes  into  dense  sterile  panicles. 

mmon  shrub  in  South  India,  Burma,  and  Ben^d.  In  the  sub-Himalayan 
rest  to  the  Qanges,  ascending  to  5000  ft  Also  in  Ceylon,  China,  the 
.  Ardiipelago.  The  specimens  from  N.W.  India  certainly  belong  to  M. 
;  whether  M,  mantanOy  A.  DC,  is  a  distinct  species,  I  do  not  venture  to 
FL  at  different  times,  chiefly  April-Get ;  the  berries  ripen  in  the 
of  three  months,  and  are  eaten  in  NepaL  In  Canaro  the  leaves  are  used 
on  fish. 

VL  argentea,  Wall  FL  Ind.,  ed  Carey,  ii  233.— Vem.  Phuaera, 
N.W.P. 

uge  shrub,  6-8  ft  high;  branches  subscandent^  clothed  with  soft 
suae  pubescence.  Leaves  elliptic,  6-10  in.  long,  dentate  with  sharp 
dightly  pubescent  above,  white  or  grey-tomentose  beneath,  acu- 
By  on  petiole  1  in.  long.  Flowera  white,  on  short  pedicels,  in  short 
tet  axillary  racemes  as  long  as  petiole,  with  a  few  short  branches 
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at  the  base.     Berry  round,  smooth,  white,  size  of  a  peppercorn.    Seeds 
numerous,  minute,  immersed  in  the  surface  of  the  fleshy  globular  placenta. 

Outer  Himalayan  ranges,  Kamaon  and  Nepal  4000-6000  ft.  FL  April-May. 
Fruit  July,  is  eaten. 

2.  EMBELIA,  Burm. 

Shrubs  or  woody  climbers.  Flowers  small,,  in  simple  or  branched 
slender  racemes,  either  axillary  or  forming  a  terminal  panicle.  Calyx 
free,  deeply  5-lobed.  Petals  5,  rarely  4,  distinct^  spreading.  Stamem 
as  many,  inserted  at  the  base  of  and  not  exceeding  the  petals ;  filaments 
filiform,  anthers  short.  Ovary  superior ;  style  short ;  ovules  few,  embed- 
ded in  a  globular  fleshy  placenta.     Fruit  a  dry  1-seeded  berry. 

Flowers  in  large  tenninal  panicles;   main  lateral  nenres  of  leaves 

numerous,  indistinct 1,  S,  BSba. 

Flowers  in  axillary  racemes ;  main  lateral  nerves  6-10  pair,  promi- 
nent          2.  Jl  nUnutA 

1.  E.  Bibes,  Burm. ;  Roxb.  FL  Ind.  L  586. — Syn.  E.  glandtdifera; 
Wight  Ic.  t.  1207.     Vem.  Kdrkannie,  Bomb. ;  Baberung^  Silhei 

A  large  climbing  shrub ;  glabrous,  only  branches  of  inflorescence  densely 
pubescent.  Leaves  2-3  in.  long,  coriaceous,  entire,  shining  above,  paler 
beneath,  elliptic  -  oblong,  acuminate,  narrowed  into  a  short  nuu^g^nate 
petiole ;  main  lateral  nerves  numerous,  parallel,  not  prominent  j  ^ands 
along  midrib,  petiole  or  edge  of  the  leaf  near  base,  or  wanting.  Flowen 
polygamous,  small,  pubescent,  of  a  greenish-yellow  colour,  on  pubescent 
pedicels  longer  than  calyx,  in  slender  racemes,  forming  large  terminal 
panicles.  Bracts  shorter  than  pedicels.  Calyx-lobes  acute.  Petals  elliptic 
acute.  Stamens  on  short  filaments,  included.  Berry  the  size  of  a  pepper- 
corn, black,  succulent,  wrinkled  when  dry ;  seed  solitary,  globose^  aro- 
matic and  somewhat  pungent. 

Common  in  South  India,  Ceylon,  Burma,  Bengal,  and  will  probably  be  found 
in  the  Satpura  range.  Ako  in  China  and  the  Indian  Archipelago.  In  Silhet 
the  berries  are  couected  and  used  to  adulterate  black  pepper  QRoxb.)  The 
berries,  sold  under  the  name  of  Behrang,  Baharangy  Waxwarang  m  the  basaaii 
of  India  as  an  anthelmintic,  are  the  fruit  of  this  species. 

2.  E.  robusta,  Roxb.  Fl.  Ind.  L  587.  — Syn.  E.  Tsjeriam  cottff"^ 
Wight  Ic.  t.  1209 ;  E,  Baaaal,  Don.  Vem.  AmUy  Ambat,  Bdrba^ 
Byeberingy  Bomb. ;  Bebrang,  Oudh. 

A  large,  spreading  and  scrambling  shrub  or  small  tree,  very  variaUa  ^ 
appearance.  Branchlets,  petioles,  under  side  of  leaves,  and  racemes  m^^ 
or  less  rough  with  rust-coloured  pubescence,  sometimes  glabrous.  Lea*^^ 
2-4  in.  long,  membranous,  entire,  elliptic,  short-acuminate  ;  petioles  shc^ 
terete,  or  channeled,  but  not  marginate;  main  lateral  nerves  pro:  ^ 
nent,  6-12  on  either  side  of  midrib,  with  shorter  intermediate  on 
anastomosing  by  intramarginal  veina  Flowers  dioicous  or  polygamoi 
greenish  white,  glandular-pubescent^  on  pedicels  longer  than  'cidyz, 
axillary  racemes  varying  in  length,  those  of  the  male  flowers  longer,  b 
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generally  exceeding  the  length  of  leaf.  Bracts  subulate,  shorter  than 
icela.  Petals  oblong,  reflexed. .  Stamens  in  male  fluwers  long-exserted. 
ly  dry,  spherical,  nearly  ^  in.  diam.,  generally  with  more  or  less  dis- 
st  longitudinal  ribs. 

Sommon  in  western  India,  Bengal,  Behar,  and  the  sub- Himalayan  tract  as  far 
he  Jumna.  Trunk  shoit,  erect,  branchlets  covered  with  numerous  callous 
s,  round  or  linear.    Fruit  ripens  Oct-March. 

V,  mUloaOy  WalL,  Behar,  leaves  soft  villous  underneath,  flower-racemes  long, 
ideTy  4-6  in.  long,  is  closely  allied  to  this,  if  specifically  distinct 

3.  MYBSINB,  linn. 

Shmbe  or  small  trees,  with  coriaceous  leaves.  Flowers  smaU,  on  short 
licels,  in  dense  clusters,  usually  from  the  axils  of  fallen  leaves.  Calyx 
or  5-lobed.  Corolla  deeply  4-  or  5-lobed.  Stamens  as  many ;  anthers 
)ct,  ovate  or  lanceolate,  on  very  short  filaments.  Ovary  free,  stylo 
ori. 

tall  trees,  wholly  glabrous ;  fruit  clustered. 

Leaves  serrate  ;  main  lateral  nerves  few  .  1.  if.  sanUerrcita. 

Leaves  entire  ;  main  lateral  nerves  numeroos,  indistinct  .  2.  M,  capUellata. 

ihnib,  branchlets  pubescent ;  fruit  solitary    .  .  .  8.  if.  afrieana. 

1.  IL  semisezrata.  Wall. ;  FL  Ind.  ed.  Carey,  ii  293  ;  Tent.  FL  Nep. 
H. — ^Vem.  Partoana,  kungkung^  gogea,  hamoray  gaunta^  N.  W.P. ;  BiUiy 
ywi,  kalikathoj  NepaL  (if.  acuminata;  Yem.  Chupra,  Kamaon, 
Eidden  Joum.  As.  Soc.  xviL  i.  368,  is  probably  the  same  species). 

A  small  or  middle-sized  tree,  glabrous,  with  resinous  leaf-buds.  Leaves 
naceous,  lanceolate,  3-5  in.  long,  narrowed  into  a  short  petiole,  entire 
r  iharply  serrate  from  the  middle  to  the  apex,  sprinkled  with  numerous 
tinous  pellucid  dots,  edge  revolute,  midrib  prominent  beneath ;  main 
tenl  nerves  anastomosing  by  prominent  reticulate  and  intramarginal 
nns.  Flowers  small,  scentless,  tetrandrous  or  pentandrous,  polygamous, 
Ute,  vnth  a  light  pink  tinge,  on  short  pedicels  in  numerous  axillary 
mnded  flEucicles,  with  small,  ovate  deciduous  brownish  scales  at  the  base, 
ilyx  persistent  Corolla-tube  very  short,  lobes  more  than  twice  the 
Qgih  of  calyx,  oblong,  recurved.  All  parts  of  the  flower  with  resinous 
»tB.  Anthers  ovate  exserted.  Ovules  3-4,  semi-immersed  in  a  horizontal 
lie  round  the  globose  fleshy  free  placenta.  Style  short,  with  a  fleshy 
igma,  expanding  from  a  tubular  base  into  a  large  unilateral,  3-lobed 
nbriated  limb.  Drupe  the  size  of  a  pea,  red,  globose,  a  little  depressed, 
looth  and  shining;  exocarp  soft,  fleshy,  endocarp  crustaceous.  Seed 
le,  globose.  Embryo  cylindric,  slightly  curved,  ^surrounded  by  a  carti- 
pnauB  albumen,  slightly  ruminated  and  pitted  on  the  outside. 

Outer  Himalayan  ranges,  3000-9000  ft,  from  the  Bias  to  Bhutan.  FL  and 
D»s.-MaTch.  In  favourable  places  attains  30-40  ft  Bark  ash-coloured,  often 
ik,  nearly  black,  longitudinallv  wrinkled,  with  many  prominent,  callous 
tB.  The  fruit  is  eaten.  Wallich  states  that  the  wood  is  chocolate-coloured, 
Dpacty  heavy  hard  handsome  and  much  esteemed  in  Nepal  for  carpenter^s 
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2.  M.  capitellata,  WalL  j  FL  Ind.,  ecL  Garej,  iL  295  ;  Tent  EL  Nepi 
t.  25 ;  Wight  Ic  t.  1211 ;  Bedd.  Fl.  Sylv.  t  234. 

A  small  or  moderate^ized  glabrous  tree.  Leaves  coriaceous,  lanceo- 
late eUiptio-  or  obovate-oblong,  3-7  in.  long,  graduallj  narrowed  into  a 
short,  marginate  petiole,  entire,  with  resinous  dots  near  the  edge,  midiib 
prominent,  lateral  nerves  numerous,  slender,  parallel,  indistinct  'Flowm 
polygamous,  greenish,  with  copious  minute,  elevated,  resinous,  brown  dots; 
on  short  pedicels,  in  lateral  rounded  heads,  sessile,  or  on  short  woodj 
peduncles,  axillary,  or  on  the  previous  year's  wood.  Calyx  small,  pe^ 
sistent  Corolla-tube  short,  lobes  oblong,  recurved.  Anthers  oval,  paitlj 
exserted.     Stigma  blunt  or  2-lobed.     Drupe  globose,  ^  in.  dianu 

Mountains  of  South- Western  India  and  Ceylon,  Burma,  and  Eastern  Bengal 
Nepal.  FI.  and  fr.  Dec-March.  The  fruit  is  eaten  ;  wood  similar  to  that  of 
M,  semiserrata. 


3.  M.  afHcajia,  Linn. — Syn.   M.  bi/aria,  WalL     Vem. 
Afg. ;  Bebrang,  kakhum,  kokhuri^  karuk^  gufful,  jvtrttf  chachri,  pratsh^, 
branchUf  khushin,  papri,  banddrUy  Injmnj  atulgdn^  Pb. ;  Ouvainiy  pahari 
cha  (hill  tea),  chupra,  N.W.P. 

A  shrub;  branchlets,  petioles,  and  lower  part  of  midrib  pabesoent 
with  short,  ferruginous  hairs.  Leaves  bifarious,  coriaceous,  lanoedate 
or  obovate,  narrowed  into  a  very  short  petiole,  J-1  in.  long,  sharply  Be^ 
rate,  the  serratures  cuspidate,  midrib  prominent ;  main  latend  nerres  fev, 
inconspicuous,  anastomosing  by  reticulate  veins.  Flowers  small,  white, 
with  a  pale  pink  tint,  dotted  with  brown  resinous  dots,  male  and  bisexualf 
tetrandrous,  nearly  sessile,  in  axillary  fascicles  of  4-6.  Anthers  obloog, 
purple,  twice  the  length  of  the  corolla.  Style  short ;  stigma  large,  fla^ 
verrucose.     Drupes  solitary,  globose,  red,  smooth,  ^  in.  dmm. 

Common  in  N.R  Afghanistan  and  the  hills  trans-Indus,  in  the  Salt  lu^ 
and  the  outer  Himalaya  from  2500  to  8500  ft,  extending  eastward  into  Ne]Ml 
Abyssinia,  Cape  of  Good  Hope.  FL  March-May  ;  fr.  Jan.-Nov.  Attains  80 
ft.,  branching  from  the  ground.  Bark  ^y,  with  numerous  elevated  specks 
and  shallow  longitudinal  wrinkles,  occasionally  a  whitish  pdlide  peeling  of 
Well  worth  trying  for  garden-hedges.  The  wood  is  used  for  fuel ;  the  froit » 
sold  in  the  bazaars  of  North-West  India  under  the  name  of  Bebrang, 

4.  ABDISIA,  Linn. 

Trees  shrubs  or  undershrubs.     Flowers  larger  than  in  other  Mf^ 
nacecBy  in  umbels  or  short  corymbs,  axillary  or  terminal,  solitary,  or  fo^ 
ing  branched  panicles.     Calyx  free,  5-lobed.     Corolla  deeply  5-lobedf 
lobes  spreading  or  reflexed,  convolute  in  bud,  tube  very  short    Staio®** 
5  ;  filaments  short ;  anthers  erect,  lanceolate,  appendiculate  at  the  ^P ' 
base  emarginate  or  bifid.     Ovary  1-celled ;  style  subulate,  usually  ^^^. 
and  persistent,  the  stigma  not  enlarged;  ovules  generally  6-12.    ^^ 
fleshy,  globose,  1-seeded. 

Flowers  in  axillary  corymbs  shorter  than  leaf  .        ,    I.  A.  humUis, 
Flowers  in  tenninal  panicles 2.  A.  JlcritundtL 
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1.  A.  himiilis,  Yahl;  Wight  Ic.  t.  1212.— Syn.  A.  iolanaeea,  Eoxb. 
Corom.  t  27 ;  FL  Ind.  L  580.    Yem.  Kaniena,  maya  ratoa,  C.  Pioy. 

A  laige  Bhrab,  wholly  glabrous.  Leaves  4-8  in.  long,  obovate-oblong, 
oanowed  into  a  short  maiginate  petiole,  entire,  short-acuminate ;  midrib 
ptominenti  main  lateral  nerves  numerous,  oblique,  arcuate,  parallel,  not 
Toj  conspicuous.  Flowers  light  rose-coloured,  ^  in.  across,  in  peduncu- 
kte^  axillary  corymbose  racemes,  shorter  than  leaves.  Pedicels  ^  in. 
loDg;  longer  in  firuit^  red,  in  the  axils  of  oblong  or  rounded  concave,  de- 
ddoouB  bracts.  Calyx  nearly  to  the  base  5-cleft,  lobes  oval  or  rounded, 
(Mose.  Berry  size  of  a  snuBdl  cherry,  round,  black,  1 -seeded,  fuU  of 
U^t-ied  juice. 

8oath  India  and  Ceylon.  Burma.  Bengal.  Sub-Himalayan  tract  as  far 
VHt  as  the  Jumna,  ascending  to  3000  ft.  Qenerally  on  banks  of  streams  and  in 
BQKBt  places.  In^an  Archipelago,  South  China.  Fl.  at  all  seasons,  principally 
Haith-liay.    Bark  yellowisn  grey  or  brownish.    Wood  used  as  fuel 

2.  ▲.  florilnmda,  WalL;  Fl.  Ind.,  ed.  Carey,  ii.  272. 

A  shrdb  or  small  tree,  young  shoots,  tender  loaves,  and  inflorescence 
dothed  with  short,  loose,  purple  pubescence,  fuU-grown  leaves  glabrous. 
Leaves  pale  beneal^  narrowly  oblong-lanceolate,  5-6  in.  long,  shallow  and 
indistinctly  crenulate,  narrowed  into  a  maiginate  petiole  ^  in.  long ;  mid- 
lib  prominent,  lateral  nerves  indistinct.  Flowers  small,  red,  on  short 
eoIoQied  pedicels,  thickened  at  the  top,  in  terminal  compound  ovate 
panicles,  with  linear  bracts,  the  lower  branches  in  the  axUs  of  leaves, 
and  often  leaf-bearing.  Calyx  almost  white,  lobes  spreading,  ovate,  acute. 
Corolla  rotate.  Anthers  bursting  from  the  middle  to  the  apex,  terminated 
by  a  subulate  appendix. 

Outer  Himalaya  to  6000  ft.  Garhwal,  Kamaon,  Nepal,  Sikkim,  Assam, 
Kttia  hilla, 

5.  BBPTONIA,  A.  DC. 

Evergreen  shrubs  with  entire  coriaceous  leaves,  and  small  flowers. 
Cdyx  5-Iobed.  Corolla  with  a  short  tube,  and  5  spreading  lobes,  con- 
vkAe  in  the  bud,  with  5  small  scales  alternating  with  the  lobes,  and 
iuwrted  in  the  mouth  of  the  tube.  Ovary  superior,  1-oelled ;  ovules 
H  on  a  small  placenta  at  the  bottom  of  the  ovary.  Drupe  globose,  seed 
iDnininous. 

1.  R.  Imzifolia^  A.  DC— Tab.  ZXZIV.— Syn.  Monotheca  Muscaten- 
fti»  A  DC. ;  Edgeworthia  buxi/olia,  Falc. ;  Trana  Linn.  Soc  xix.  t.  9. 
Vem.  Oarar,  Afg. ;  Gfurgura,  Pb. 

Alaige  ahrab  or  small  tree,  with  axillary  spines  and  spinescent  branch- 
^}  young  branches  and  leaves  pubescent.  Leaves  1-1^  in.  long,  obo- 
^  oUong-obovate,  or  oblong-elliptic,  thick,  coriaceous,  with  thickened 
^^  narrowed  into  a  short  petiole ;  when  full-grown  shining  above, 
cM^escent  and  puberulous  beneath.    Flowers  whitish,  or  greenish  yellow. 
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nearly  sessile,  in  dense  axillary  clusters  with  minute,  ovate,  scaly  pe^ 
sistent  bracts.  Calyx  rusty  tomentoee,  lobes  ovate,  obtuse,  imbricate  in 
bucL  Stamens  inserted  on  the  corolla-tube ;  anthers  short  lanceolate^  on 
long  exserted  slender  filaments.  Ovary  hairy,  with  long  subulate  sfyle, 
exserted  in  the  bud  ;  ovules  5.  Drupe  sessile,  globose,  supported  by  the 
persistent  base  of  calyx,  |  in.  diam.  or  more,  glabrous,  greenish,  with  a 
fleshy  sweet  pericarp  in  a  coriaceous  rind.  Seeds  1,  globose,  or  2  hemi- 
spherical ;  testa  smooth,  osseous,  albumen  white,  cartilaginous,  deeply 
ruminate.     Embryo  arcuate. 

Common  in  the  western  part  of  the  Panjab  Salt  range,  and  abundant  on  ^ 
hills  trans-Indus  from  Peshawar  to  Dera  Ishmael  Khan,  ascending  to  4700  ft. 
According  to  Griffith  common  in  Eastern  Afghanistan.  Also  in  AxMi,  One 
of  the  characteristic  plants  of  the  trans-Indus  territory,  growing  mostly  on  diy 
rocky  hills.  Evergreen ;  fl.  Feb. -April ;  fr.  May  and  onward,  often  remaining 
long  on  the  branches.  Attains  15-20  ft.,  often  with  a  short  straight  trank  at- 
taining girth  of  2-3  ft,  with  numerous  spreading  diver^nt  branchee,  kfimaf 
a  close  roimded  head.  Young  shoots  clothed  with  dehcate  pubescenee,  bail 
of  stem  ash-coloured  or  blacldsn,  tesselated  into  small  irregularly  quadnmgohur 
pieces  by  deep  longitudinal  and  transverse  furrows  and  cracks,  resembling  that 
of  Fraxinus  Moorcroftiana.  Wood  beautifully  variegated,  light  brown  and 
whitish,  with  dender  medullary  rays,  and  indistinct  annual  layers,  compact, 
even-grained,  hard  and  strong.  The  fruit  is  much  esteemed,  and  during  the 
season  is  sold  in  most  bazaars  ;  the  pulp  is  sweet,  but  there  is  not  much  of  it 
The  hard  seed  is  uneatable,  it  is  strung  m  rosaries. 

Order  XLYIII.    SAFOTACEiS:. 

Trees  or  shrubs,  frequently  with  milky  juice.     Leaves  alternate,  entile^ 
usually  coriaceous,  without  stipules.      Calyx  free,  lobes  4-8.    Goiolls 
hypogynous,  regular,  divided  into  the  same  number  of  lobes,  or  a  laig^ 
number  in  2  or  3  series.     Stamens  inserted  on  the  coroUa-tube,  as  XDBuy 
as  corolla-lobes,  or  as  the  lobes  of  the  inner  circle,  and  opposite  to  themi  <^ 
numerous.     Staminodes  often  alternating  with  the  fertUe  stamens,  or  wi^ 
the  divisions  of  the  corolla.     Ovary  superior,  2  or  more-celled,  1  ovul©  ^ 
each  cell ;  style  simple,  stigma  entire  or  slightly  lobed.     Fruit  a  b^'^ 
or  drupe,  usually  indehiscent.     Seeds  either  with  a  fleshy  albumen  *^ 
foliaceous  cotyledons,  or  without  albumen  and  with  fleshy  cotyled^^ 
Testa  hard,  generally  shining.— Royle  Dl.  262 ;  Wight  lU.  ii.  142. 

Leaves  with  prominent  lateral  nerves.  Corolla  campanulate  or 
ovoid ;  limb  with  5-14  lobes.  Stamens  20-40  without  sta- 
minodes.    Seeds  without  albumen 1.  Bassia. 

Leaves  with  numerous  fine  parallel  veins.  Corolla  rotate  ;  limb 
with  15-24  lobes  in  2  rows.  Stamens  5-8,  alternating  with 
staminodes.    Seeds  albuminous 2.  MiirnsoFS. 

Isanandra  Gutta,  Hook.  Joum.  Bot  vi.  (1847),  t  16,  the  tree  which  yields 
gutta-percha  of  commerce,  has  6  coroUarsegments,  12  stamens  vrithout  st^^ 
modes  and  {>enniveined  leaves.     Singapore,  Borneo,  and  other  islands  of  — 
Indian  Archipelago. 

Acliras  Sapota,  Linn.  (Sapota  Achras,  Mill.),  is  a  large  tree  with  reddi^^ 
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hown,  hard,  heavy  and  very  durable  wood  (Bullet  or  Bully  wood)  from  Cen- 
tal America  and  the  West  Indies,  which  produces  the  6'apota,  oue  of  the  most 
pUmnt  fruits  known,  when  completely  npe  ;  is  grown  in  gardens  in  Bengal, 
od  as  &r  north  as  Saharanpur. 

1.  BA88IA,  Kcenig. 

Ikm,  with  milky  juice.  Flowers  on  axillary,  generally  fasciculate 
pedicels.  Calyx  divided  nearly  to  the  base  into  4-8  blseriate  lobes,  the 
Qttar  lobee  subvalyate,  the  inner  subimbricate  in  bud.  Corolla  ovoid  or 
cttipanulate,  limb  of  5-14  divisions.  Stamens  numerous,  or  twice  or 
flnoe  as  many  as  lobes  of  the  corolla,  all  fertile,  in  1-3  series ;  anthers 
net^  lanceolate  from  a  cordate  base,  cuspidate  or  aristate,  2-celled ; 
cdb  distinct^  dehiscing  longitudinally.  Ovary  hirsute,  4-8-celled ;  style 
opby  long  exserted.  Fruit  an  oblong  or  globose  berry,  1-4-seeded. 
Siedfl  oblong,  exalbimiinous,  with  a  shining  crustaceous  testa.  Cotyledons 
oUoog-elliptic,  fleshy,  filled  with  oil,  radicle  inferior. 

OKolk^tnbe  fleshy  ;  lobes  erect ;  anthers  22-80,  sessile  .     I.  B.  latifolia. 

Unlk-tabe  not  fleshy;  lobes  spreading;  anthers  30-40,  on  long 

filiments     .  2.  B.  butyracea. 

1.  fi.  latifoliA,  Roxb.  Cor.  PL  t  19 ;  Fl.  Ind.  ii.  62G  r  Bedd.  FL  Sylv. 
t  41. — Sans.  Madhuka.  Vem.  Mahwa,  mahua^  mohwa.  Local  names  : 
trup  mara,  Gondi. 

A  large  tree ;  young  branches,  young  leaves,  pedicels  and  petiole  pu- 
bescent or  tomentose.     Leaves  coriaceous,  firm,  hard,  clustered  near  ends 
ttf  branches,  elliptic  or  oblong-elliptic,  5-6  in.  long,  short-acuminate,  on 
petioles  1-1^  in.  long;  main  lateral  nerves  10-12  pair.     Stipules  subu- 
■vts,  I  or  ^  the  length  of  petioles.     Flowers  numerous,  near  the  ends 
of  bnnches  below  the  terminal  leaf-bud,  drooping,  on  pedicels  1-1^  in. 
kxig.   Calyx  coriaceous,  densely  clothed  with  rusty  tomentum ;  sepals  4-5, 
ovik    Corolla  cream-coloured ;  tube  ovoid,  fleshy,  limb  witli  7-14,  often 
^  or  9,  short  erect  ovate  teetL     Stamens  20-30,  generally  24  or  26 ; 
^Btbers  hispid  at  the  back  with  stifl'  hairs,  sessile,  inserted  in  three  series 
OB  tbe  inside  of  the  coroUartube,  the  upper  series  near  the  mouth.     Fruit 
9^  fleshy,  ovoid,  1-2  in.  long,  seeds  1-4. 

OnltiTated,  propagating  itself  by  self-sown  seedlings,  and  protected  in  most 
POti  of  India.  In  me  Paniab,  it  is  grown  in  the  sub-Himalayan  tract  and  the 
^^  valleys  as  far  as  the  Kavi,  but  not  commonly  in  the  plams.  Abundant  in 
^  ]MiriB  of  Central  India  from  Guzerat  to  Behar.  There  seems  no  doubt  that 
^||Miee  is  ind^nous  in  the  forests  of  the  Satpura  range,  of  Western  India 
J|boTe  Ohat,  ana  perhaps  also  of  eastern  Kamaon.  Thrives  in  dry  stony  ground. 
*ht  old  leaves  are  shed  graduaUv  from  Feb.  to  April,  the  fresh  leaves  opening 
ottt  immediately  afterwards.  The  flowers  generally  appear  before  the  new 
^^▼cs,  in  March  and  April ;  and  after  the  corollas  have  dropped,  the  leaf-buds 
™^  Ae  flowers  expand.    Fruit  ripens  June,  July. 

j^^tteniB  40-60  ft.,  with  a  short  trunk  6-7  ft.  girth,  and  numerous  spreading 
^^Q«Jiw,  forming  a  dose,  shady,  rounded  crown.  Bark  1-2  in.  thick,  prey, 
DKomi  or  blackish,  with  shaUow  wrinkles  and  cracks.    Inner  bark  red,  milky. 

^pvood  large,  reddish  white,  heartwood  reddish  brown,  close-  and  even- 

T 
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irrxir.i'L  S- m>.  !.i  w/;'..  i?  r-irjiij  t  .■uph  and  durable  The  cnl».  ft  of  seasoned 
hi-..i:w>..;i  w.i^hs  'k^  F.  wkr.6t^  Skinner;,  6S.6  (Cunningham,  Gwalior).  R 
T':.  :..:•>  T.  civrs  ii  .^i  S  '.lir.ir:wc^^ny.  Un^^easoned,  78-81  lb.  Value  of  P, 
7]  r»  <.'-.;:::.i:.i:;.  .n:  \,  7*;.  ■  >k::-L-.r .  Not  much  used,  as  the  tree  k  not  generally 
:^*.l;^;.  H.»-  '■-.-.:.  ■.>•.-".  i  z  r:i:lway-*lecpers  in  the  CunL  Pro  v.  A  gum  exaJa 
fr.  ::^.  .r..  "k-  ..:.  1  :■  .>:.r.s  :r.  ihc  lark. 

T:.;  r.i  .:*:-..:  ::  .Trr^  :./.l  '  y  iiLrht  in  large  Quantities  from  the  tree,  and  are 
c..::..r-.'.  •  ..:'.v  ::.  ;:.v  ::..:'_::i^- :  xLrv  have  a  jsioKlv  sweet  taste  and  smell.  Thev 
..:.  -T.v'.  ::.  :..v  >:'.:..  •*  '.I  iii  ;hc  lviz;ur,  and  form  an  important  article  of  fool 
::.  :..  .:.v  •..,::>  . :'  I:; ;:  u  T:.ry  are  t-aten  raw  or  cookeil,  often  vnih  parched 
^ :..■.:..  ..:. ;  :  .::  ::.  >  a  ■>•-.-::..■  ;»:>.  C'«;i:sc  and  stning  s]urit  is  distilled  from  them, 
r...   :.:■     r. .  •..:.:■}-.  ::.:i:  :>  r,i:vn.     Frciui  the  seeds  a  greenish -yellow  oil 

>  ;\;:\  >-."..  v.::..:.  :...>  ,.\  ^x<\  iho  consistence  of  couunon  oil,  is  eattn  bj 
r  "    >    v.".     :"::?  :::'•■.-    :  'V.v  Snipura  rant,v,  and  is  uf?e<l  to  adulterate  ghrt 
V  *  .:...".  '  ..::■:  .     !:..*.'".  ^'i:ii:itc  iht*  oil  keejw  gtnxl  a  lonj,'  time,  but  in  the 
•...:.-.:  ".:...::.::>  .1  *:::<:  la-ir  and  nincid  smell  after  a  few  months' expo- 
-  .r.   :  •  :'...   ...r.  <•.  v..r..::r-,-  :!::o  a  heav^- brown  mass  )>elow,  and  a  little  dear 

'".:   ;.:■■..,     T:.;    :1.  .kv  >  -^.i:  ;o  ]N.ison  fish,  and  the  smoke  from  burning  it 

>  >../.  : .  k.'.l  ::>.  .:s  ..:.  I  r..:-^     I:  is  al^^  used  as  an  emetic. 

i\  B.  bntjracea.  lVx\— Tab.  XXXV.— As.  Ees.  viii.  499;  Eoxb. 
F!  l::\  :i.  ."'_'7.  —  Wrn.  C.''rK  Chiium,  Kamaon ;  CJieuli,  Oudh. 
^  r : : I  ■  • . : : : : : s  s .;'. \ •:  :  •/ '. . i  .T  *    v  \  ^  'ri  in  Kam aon,  and  ph  ulel,  ph w/im,  i^hd- 

A  '..-..  :^:•:  ;  Vr.;r. .:.!•: is  ]v:i:'Ios,  jvdicels  and  under  side  of  leaves 
w  ';::*.  < . :":  :!  \ .-  <:  :  / ::: '. :::  um .  1  A-a  ves  coriaceous,  clustered  n ear  ends  of 
br.iv..  V.vS.  vlvn-.r.o  .r  . Iv- v. ite- oblong.  6-12  in.  long,  on  petioles  1  in.  long; 
r.Mi:i  l.r.vr.'.'.  :urv-sS  ir^--"  pair.  Stipules  minute,  caducous.  Eowers 
uuT^ur.^v.s.  r.i.ir  :::-.»  e::  i>  of  brincho>.  btdow  a  tuft  of  leaves  or  in  the  axil« 
ot  I  hi'  !.  wrr  ';.:yjs,  iir.vvinLT.  on  pedicels  1-H  in.  long.  Calyx  coriaceooa, 
don>cI\  v'/:::v\l  wi::i  r:s:y  i omentum  :  sepals  5,  ovate.  Corolla  pale 
Yoll.'w.  uibc  cyMr.viric,  r.ot  I'.eshy,  as  long  as  calyx,  limb  of  8  spreadkg, 
oMmii;  ob:v.sc  o.iv:s:.^:;>,  a5  long  a5  tuW.  Stamens  30-40,  glabrous,  in- 
Marled  in  the  r*v»r.:h  of  :ho  tube,  filaments  as  long  as  anthers.  Benj 
o\oi\l.  smooth.  :!i'shv.  l-o-soc-vlo«l. 

Sub  Uiiu.il.wa'.i  ir.ui  .ir.d  ,  :::or  Himalavan  ran>;cs,  150(>-450()  ft,  Kamaon  to 
1  ill  Ulan.     S)vii>ic  ..i>  .1  siu.iVi  iiw  in  the  liill  forests  of  the  Gonda  division  o' 

I  ho  Oudh  t'on'.'it's  Attains  -tO-V  ft.,  with  a  short,  straight  trunk  5-6  ft.  girt^ 
Kl.  Ni'\.  J;»n. :  in  Kanuon  Ivcs  an*  Mievod  to  make  excellent  honey froni the 
Ui»\\r»-s  ^MadtUn^     Kirk  i  in.  thick,  dark  grey,  brownish  or  blackish. 

'V\w  swi'oi,  in^i^id  pulp  if  the  fruit  is  eaten.    From  the  seeds  a  soft  solw 
\  o;ci,d»h'  biut^r  is  lAinuiisl,  of  the  consistence  of  fine  lard,  and  of  a  delicate  whit*     , 
«nli»ur.  wliuh  dof's  not  molt  in  the  heat  of  the  plains,  and  keeps  a  long  wnie     j 
w  1 1  houl  dot  orior.it  iui;.     It  molts  com  pie  tely  at  120^  P.     Perfumed  with  clove* 
i»r  jiHiir  of  n^M<.  ii  is  usod  as  ointment,  and  is  held  in  high  esteem  as  tf»     \ 
o\toiu:d  applicaiion  in  rheumatic  and  other  painful  affections  (Pharm.  Ini 
\\\\\.    Tho  cako  h  fi  aftor  the  oil  has  l»een  extracted  is  eaten.    The  flower?*" 
Ditt  outon. 

/itiMiii  /i>/ii///"»»//,i,  Willd.  ;  KoxK  Fl.  Indii.  523;  Vem.  IppiyipvejiUyp^'fy' 

II  I'liiiiiiKU)  nntl  most  useful  troo  in  the  forests  of  western  Mvsore,  Malabflr*"'^ 
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AnamnllayB,  and  the  Circars,  with  lanceolate  leaves.     The  flowers  are  dried, 
routed,  and  eaten,  and  oil  is  pressed  from  the  seeds. 

The  seeds  of  Bctssia  Parkii^  Don.,  of  tropical  West  Africa,  yield  the  Shea 
butter,  need  as  food  and  for  burning,  and  described  by  Mungo  Park. 

2.  MIMUSOPS,  Linn. 

Trees  or  ahrabB;  leaves  with  prominent  midrib,  and  numerous  fine 
pcrallel  lateral  veins.  Flowers  axillary,  on  recurved  pedicels.  Calyx- 
ngments  6-10,  in  2  series.  Corolla  rotate,  lobes  3  times  or  rarely  twice 
18  many  as  calyx-segments,  generally  in  2  rows.  Stamens  C-10,  inserted 
>ppo8ite  the  inner  coroUa-lobes,  and  alternating  with  bifid  or  laciniate 
itaminodia ;  anthers  lanceolate,  extrorso ;  filaments  attached  to  the  back 
jf  a  broad  connective.  Ovary  6-8-celled,  ovules  attached  near  the  base. 
Seeds  more  or  less  compressed,  testa  hard  and  shining ;  albumen  copious, 
Mtyledons  broad  and  flat. 

LfMYes  obovate-oblong,  obtuse  or  emarginate ;  Htarninodes  bifid, 

glabrous \.  M.  indica. 

[ieaves elliptic,  obtuse;  staminodes  irregalarly jagged, glabrous  2.  M.  Roxburghiana. 

LsATes elliptic,  short-acuminate;  staminodes  lanceolate,  densely 

hairy  outside 3.  Af .  Elengi. 

1.  M.  indica,  A.  DC. ;  Prodr.  viii.  205 ;  Wight  Ic.  1587.— Syn.  if. 
Kauki.y^dM  Cat.  4149  (not  Linn.);  M.  Jiexandru,  Eoxb.  of  Bedd.  FL 
Sylv.  p.  141,  and  probably  also  of  Koxb.  Cor.  PI.  t  15,  and  Fl.  Ind.  ii. 
238.  Vem.  Khir,  khimiy  ki'mi,  Hind.  ;  JRahiy  Bassi,  Mey  war ;  Palln, 
Tam.  and  Telugu. 

A  large  evergreen  tree.  Leaves  coriaceous,  shining,  wholly  glabrous, 
■ometimes  approximate  near  ends  of  branches,  blade  2-4  in.  long,  obovate- 
oblong  obtuse  or  emarginate,  petiole  ^-1  in.  long.  Flowers  whitish,  J  in. 
>ci088,  in  axillary  fascicles  of  3-6  flowers,  peduncles  shorter  than  petioles. 
Calyx  -  segments  6,  ovate,  acute,  shortly  tomcntose  outside,  edges  hairy. 
CoioUa  of  two  circles,  the  inner  consisting  of  6-8  oblanceolate  segments, 
Harrowed  into  a  short  claw,  and  alternating  with  6-8  pairs  of  linear,  sub- 
Hinaceons  acute  segments  of  the  same  length,  forming  the  outer  circle. 
Stamens  6-8,  exceeding  half  the  length  of  corolla-segments,  opposite  to 
ttie  lobes  of  the  inner  circle,  alternating  with  an  equal  number  of  flat, 
lifid,  more  or  less  denticulate  staminodia,  which  are  as  long  as,  or  a  little 
liorter  than  the  filaments.  Fruit  a  yellow  berry,  generally  1 -seeded,  size 
•nd  shape  of  an  olive. 

Indigenous  in  the  forests  of  South  India  and  Ceylon,  of  Central  India  (Banda, 
BdgewJ,  and  Quzerat  Commonly  cultivated  near  villages  in  many  parts  of  India, 
•  liar  west  as  Multan,  Lahore,  and  Guj  ran  walla.  Fl.  Nov. -Dec.  In  North 
tudia  attains  50-60  ft.,  with  an  erect  trunk.  Bark  dark  grey  or  blackish,  rough, 
^nmerous  rigid,  spreading  branches,  forming  a  large  shady  head.  Wood  red- 
iiah-brown,  heavy,  hard  and  tough,  close-  and  even-grained ;  used  for  sugar-mill 
^^eams,  oil-presses,  house-posts  ;  it  is  an  excellent  wood  for  turning.  Weight 
70  lb.  Value  of  P.  944  (Skinner  ;  Pcdla-wood^  M,  hexarulra).  The  fruit  is 
saten. 

The  naming  of  this  well-known  tree  has  l>een  a  matter  of  considerable  diffi- 
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cnlty.    Linnseus  in  his  Flora  Zeylanica  (1747),  p.  57,  deBCiibee  two  spedes : 
M,  JSlengi  (foliis  altemis  remotis),  r^arding  which  there  is  no  doubt ;  and 
another,  subsequently,  in  Sp.  Plant,  called  by  him  M.  Kctuld  (foliis  confertis). 
These  species  were  based  upon  epecimens  collected  in  Ceylon  by  Paul  Hermann, 
Professor  of  Botany  at  Leyden,  between  1670  and  1677,  and  now  preserved  in^ 
the  British  Museum.     Robert  Brown  (Prodr.  FL  Novae  HolL  1810,  p.  631)  iden^ 
tifies  with  M.  Kauki  an  Australian  tree,  which  had  been  found  by  Solander  iz^ 
1770  on  islands  off  Cape  Fear  in  Queensland     Orisebach  (West  Ind.  FL  186^ 
p.  400)  adheres  to  this  view,  and  defines  the  area  of  the  species  as  "  Pacific 
islands,  tropical  Australia,  and  the  East  Indies  on  the  sea-shore."   He  also  lefeur 
to  it  a  tree  cultivated  in  the  West  Indies,  and  figured  by  Sir  Wm.  Hooker  in  fiot 
Mag.  t.  3157,  under  the  name  of  M.  dusecta,    Bentham,  however  (FL  Austr.  X9. 
285),  considers  that  Hermann's  Cing^ese  specimen  differs  from  uie  Australian 
plant,  which  he  calls  M,  Broumiana,  and  that  it  should  be  referred  to  M. 
vndira,  A.  DC,  a  tree,  with  extremely  hard  strong  and  very  durable  timber, 
which  is  common  in  the  hot,  drier  parts  of  Cevlon  (Thwaites  Enum.  175).   I 
have  also  examined  Hermann's  specimen,  and  though  I  do  not  venture  to  offer 
any  opinion  regarding  its  identity  with  the  tree  from  Australia  and  the  Indian 
Arc]iipclago,  I  have  no  hesitation  in  saying  that  it  cannot  be  referred  to  the 
North  Indian  tree.    The  leaves  are  obovate,  acute,  and  the  petiole  more  than 
one-half  the  length  of  tlie  blade.    They  are  pale  beneath,  though  not  in  lo 
marked  a  maimer  as  the  leaves  of  the  tree  from  Australia  and  the  Lidian  Archi- 
pelago ;  but  it  must  be  remembered  that  the  specimen  is  200  years  old.  It  is  in 
Dud,  too  young  for  a  satisfactory  examination  of  the  parts  of  the  flower.   The 
North  Indian  tree  has  concolor  leaves,  which  are  obovate-oblong,  obtnse  or 
emarginate,  with  a  petiole  about  ^  the  length  of  leaf.    The  figure  of  Rumph. 
Herb.  Amb.  iiL  t.  8,  quoted  in  Linn.  Spec  Plant.,  does  not  prove  any^nff  either 
way;  and  under  these  circumstances  I  do  not  feel  warrantea  in  adopting  the  lin- 
naean  name  for  our  tree.    The  Linn.  Herb,  at  the  Linna>an  Societycontains tyro 
specimens  of  Mimusops :  one  is  M,  Elengit  though  marked  Kauhi^  Konig,  in  Lin- 
nseus*  handwriting  (apparently  by  way  of  indicating  the  origin  of  the  specimeii)i 
but  Elengi  in  pencil  by  Sir  J.  E.  Smith  ;  the  other  is  very  mcomplete,  and  may 
be  a  laigb-leaved  form  of  M.  Elengi,  it  certainly  is  not  Khimi,     It  is  marked 
M.  Elengi  in  Linnodus'  handwriting,  and   M.  Kavhi  ?  in  that  of  Sir  J.  £• 
Smith  in  pencil.    Roxburgh's  M,  hexandra  is  supported  by  t  15  of  the  Cflro- 
mandelplants,  and  by  a  type  specimen,  in  leaf  only,  in  the  Wallichian  helta^ 
ium.    This  specimen  apparently  belongs  to  the  tree  under  discussion,  and  Box- 
burgh's  dcscnption  also  is  evidentlv  intended  for  it.    But  as  pointed  out  in  DC. 
Prodr.  viii.  204,  and  in  Wight's  111.  ii.  p.  144,  the  staminodes  are  not  conectlj 
represented  in  the  plate  ;  and  it  is  possible,  as  Wight  suggests,  tliat  the  flowoins 
branch  and  fruit  was  taken  from  one  species  {&.  in£ca),  and  the  magnified 
flower  from  the  other  (Af.  Roxhurghiana).  Roxburgh's  name,  therefore,  cannot 
be  admitted.   It  is,  moreover,  inappropriate,  as  the  tree  has  both  hexandronsand 
octandrous  flowers.     Nothing  therefore  remains  but  to  fall  back  upon  De  Can- 
dolle's  name,  M.  indica,  whicn  is  supported  by  good  descriptions  and  the  plate 
in  Wight's  Icones.    The  specimens  of  the  tree  from  South  and  North  India  ai6 
identical,  though  there  is  a  certain  amount  of  variation  in  the  shape  of  the  stam- 
inodes, which,  nowever,  in  all  Indian  specimens  examined  bvme,  and  in  some  of 
the  Ceylon  specimens,  are  bifid.    There  are,  however,  Ceylon  specimens  with 
entire,  not  bifid  staminodes,  longer  than  stamens^  which  may  possibly  belong  to 
a  different  species. 

S.  Kurz,  in  his  Report  on  the  Vegetation  of  the  Andamans,  and  in  Joum.  M 
Soc.  xl.  1871,  p.  70,  calls  the  Andaman  BvJlet-wood,  M,  indica.  The  Martahan 
tree,  which  is  (probably)  erroneously  quoted  by  De  Candolle  under  this  species 
may  very  likely  be  identical  with  the  Andaman  Bullet-wood,  but  the  Hindustan 


finaifopt.]  XLVIIL  SAPOTACKiE.  293 

H^  M  described  by  De  Candolle  and  fibred  by  Wight,  in  certainly  dififerent;  for 
^describes  the  Bullet- wood  with  solitary  flowers,  the  fruit  deureBsed-dobulary 
ii>Bded,  and  not  unlike  in  shape  and  size  to  a  wood-apple.  The  BnTld-wood 
pffMitiy  Buim.)  is  a  laive  tree,  attaining  a  girth  of  14  ft.,  with  a  tall  straight 
» 00  ft.  clear,  which  forms  nearly  pure  forests  on  the  level  lauds  along  the 
cf  those  ialuids  behind  the  beach,  and  the  Mangrove  swamps.  The  heart- 
dark  reddish-brown,  very  strong,  clofic -grained  and  durable,  but  apt  to 
A  laige  series  of  experiments  ¥rnich  I  made  urith  this  beautiful  wood 
mtta  in  1864  gave  the  following  results  :  Weight  of  cub.  ft.  between  66 
71  lb.,  average  67.9  lb.  Value  of  P.  between  748  and  1091,  average  895. 
"wr  describes,  under  the  name  of  M.  indica  {l^tdawa^  Tam.),  another,  but 
i  lifter  wood,  believed  to  have  come  from  the  jungles  about  Tinnevelli,  and 
fixr  gun-stocks  in  Madras,  weight  48  lb.,  value  of  P.  845.  I  doubt,  how- 
whciher  this  is  a  sp.  of  Mimusojtn. 

eODclTision,  I  may  add  that  the  Australian  and  Indian  Archipelago  tree 

Tmuki^  R.  Br.,  BrownianOj  Benth.),  with  long-petiolcd  obovate  leaves,  grey 

(soft  with  fine  densely  matted  scales  or  hairs),  and  lai^  ovoid  fruit, 

1.  loog,  has  been  long  cultivated  in  Calcutta.    Roxburgh  describes  (Fl.  Ind. 

I  and  figures  it  (IlL  in  Hb.  Kew.,  2480)  under  the  name  of  M.  Kauki  (Bua- 

Jy),  and  it  is  mentioned  from  Qoa  in  Dalz.  &  Gibson  Bomb.  VI.  SuppL 
ava  it  is  cultivated  on  account  of  the  fruit,  which  is  eaten,  and  it 
probable  that  the  tree  was  cultivated  in  Ceylon,  so  that  if  Hermann's 
should  belong  to  it,  they  may  have  been  gathered  from  a  garden- 
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Jk  laige  tree,  differing'from  the  preceding  by  elliptic  leaves,  larger  flowers 
ft  dsuder  pedicels  1  in.  long,  calyx-segments  ovate-oblong,  acute,  stam- 
Mm  irregularly  jagged,  stamens  half  the   length  of  corolla-segments. 

S  depressed-globose,  about  G-seeded. 
IgixiB^  Anamallays,  and  other  forests  on  the  west  side  of  the  Peninsula. 

•k  H.  aengi,  Linn. ;  Roxb.  Cor.  PI.  t.  14;  FL  Ind.  ii  236;  Wight  Ic 
11086  ;  Bedd.  Fl.  Sylv.  t  40.  Sans.  Vakula,  kesara.  Vem.  Bukcd^ 
M||^,  Mahr. ;  MuUdri^  Maukdri,  Hindi ;  Barsolif  Eassi,  Meywar ; 
IJjoyafaity  Barm. 

p^JL  luge  evergreen  tree,  glabrous ;  only  youngest  leaves,  pedicels  and 
■ride  of  calyx  with  short  rusty  pubescence.  Leaves  coriaceous,  shin- 
K  wholly  glabrous  when  full-grown,  blade  about  4  in.  long,  elliptic, 
jBrt^MSnminate,  on  petiole  ^f  in.  long.  Flowers  pure  white,  fragrant, 
1  in.  across,  in  axillary  fascicles  of  2-6  flowers,  drooping,  on  ped- 
■hoiter  than,  or  as  long  as  petiole.  Calyx -segments  8,  ovate- 
I,  acuminate.  Corolla  of  2  circles  of  lobes,  the  inner  consisting 
B-10  obovate-oblong  segments,  narrowed  at  base,  alternating  with  twice 
number  of  linear-oblong  lobes  of  the  outer  circle,  all  lobes  more  or 
dentate  near  the  apex.  Stamens  8,  opposite  to  the  lobes  of  the  inner 
bde ;  anthers  long-acuminate,  alternating  with  an  equal  number  of  lan- 
■taminodes,  which  are  shorter  than  stamens,  and  densely  hirsute 
tihe  back  with  long  stiff  hairs.  Fruit  a  smooth,  ovoid,  1-seeded  berry, 
low  when  ripe,  about  1  in.  long. 

IiiiigBnoiu  in  the  forests  of  the  Northern  Circars,  Ceylon,  and  the  western 
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GhatSy  as  far  north  as  Kamlalla  (Graham,  106).  Cultivated  throughout  India 
and  Burma,  extending  north-west  as  far  as  Delhi,  Lahore,  and  Multan.  FL 
March- April  Attains  40-50  ft.,  with  a  short  trunk,  wood  reddish-brown,  cIom- 
and  even-grained,  weight  61  lb.  Value  of  P.  632  (Skinner).  The  tree  is  culti- 
vated on  account  of  its  fra^aut  star-shaped  flowers,  which  are  used  for  garlands. 
The  fruit  is  eaten,  and  oil  is  expressed  from  the  seeds.  The  bark  is  used  medi- 
cinally (Pharm.  Ind.  131). 

Order  XLIX.  EBENACILS!. 

Trees  or  slirubs,  with  entire,  alternate,  rarely  subopposite  leaves  on  short 
petioles,  without  stipules.  Flowers  axillary,  or  from  the  old  wood,  regu- 
lar, usually  dioicous,  the  female  flowers  often  solitary,  the  male  flowers  in 
clusters  or  small  cymes.  Calyx  free,  3-5-lobed,  rarely  witli  6  or  7  lobes. 
Corolla  hypogynous,  lobes  as  many  as  those  of  the  calyx,  usually  contorted 
in  the  bud.  Male  flowers  :  stamens  inserted  on  the  torus,  or  on  the 
coroUa-tube,  generally  near  its  base,  number  indefinite,  or  twice  or  foui 
times  the  number  of  calyx-lobes.  Anthers  erect,  linear  or  lanceolate,  2- 
celled,  dehiscing  at  the  sides  longitudinally,  connective  usually  prolonged 
beyond  the  anthers.  Female  flowers  with  or  without  staminodes.  Ovaiy 
free,  3-  or  more  celled,  with  1  or  2  pendulous  ovules  in  each  cell  Styles 
1-5,  distinct  or  connate  at  the  base.  Fruit  a  berry,  usually  indehiswnt 
Seeds  few,  albuminous,  radicle  superior,  cotyledons  foliaceous. — ^RoylellL 
261  ;  Wight  111.  ii.  145  ;  W.  P.  Hiem,  A  Monograph  of  Ebenace»  in 
Cambridge  Philos.  See.  Trans,  xii.,  1873. 

1.  DIOSPYEOS,  Linn. 

Flowers  dioicous.  Calyx  3-7-lobed,  usually  4-5-lobed,  persistent  and 
generally  enlarged  in  fruit.  Ovary  4-1 6 -celled,  generally  with  1  ovnlein 
each  cell.  Fruit  generally  pulpy,  with  1-10  seeds.  Albumen  cartilag' 
inous,  white  and  uniform,  or  more  or  less  ruminated  on  the  outside. 

Leaves  often  opposite ;  albumen  ruminated         .  .        1.  D.  Melanax^fl^     \ 

Leaves  always  alternate ;  albumen  uniform  ;  stamens  1 6.  ; 

Pubescent  or  tomentose  ;  male  flowers  in  short  peduncn-  | 

late  cymes 2.  />.  monJtana. 

Pubescent  or  tomentose ;  male  flowers  in  sessile  compact 

fascicles 3.  i>.  Chloroxylo^ 

Nearly  glabrous ;  male  flowers  sessile,  2-3  together          .        4.  D.  Lotus. 
Leaves  always  alternate  ;   albumen  uniform ;  stamens  40 ; 
leaves  oblong,  coriaceous  shining,  evergreen ;   flowers 
large 6.  />.  Embfy(fpi»^ 

1.  D.  Melanoxylon,  Roxb.  Cor.  PL  t.  46 ;  FL  Ind.  ii  530.— Sans. 
Rendu,  tinduka.  Vem.  Tend,  Tendu,  tairidu,  kendu,  temru,  dbnv*^ 
(the  heartwood).     Local  names  :  TSimri  marra^  Gondi ;  Tlmhumi,  Mar. 

A  middle-sized  tree,  branchlets,  young  leaves,  inflorescence  clothed  witii 
soft  grey  or  tawny  tomentum.  Leaves  mostly  subopposite,  coriaceous,  ^ 
in.  long,  but  sometimes  much  longer,  to  12  in.  long,  when  full-groim 
glabrous  above,  tomentose  or  pubescent  beneath ;  main  lateral  nerves  M 
pair,  often  irregular  and  branching.     Petioles  ^-|  in.  loDg.     Male  floweis 
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tetrameious,  sessile  or  nearly  sessile,  in  short  ix^dunculate  3-12-tlo\verod, 
often  drooping  axillary  or  extra-axillary  cymes,  bracts  subulate,  as  well 
as  calyx  and  corolla  densely  tomcntosc.  Stamens  included,  12-16,  free, 
inserted  in  1  circle  on  the  torus.  Female  flowers  solitary,  axillary  or  ex- 
tra-axillary, generally  2,  opposite  to  each  other,  larger  than  male  fltjwers, 
snbsessile,  or  on  short  thick  peduncles.  Calyx-lobes  4  or  5.  Corolla 
somewhat  less  than  twice  the  length  of  calyx,  divided  at  the  to])  into 
4-5  short,  cordate,  acute  or  shortly  acuminate  lobes.  Staminodes  8-10  or 
fewer,  sometimes  connate  in  pairs,  at  the  base  or  higher  up.  Styles  2  or 
3,  bifid,  ovary  densely  hairy,  4-8-celled,  1  ovule  in  each  cell.  Fruit  yel- 
low when  ripe,  ovoid  or  globose,  1-1 J  in.  across,  supported  by  the  flat 
spreading  calyx-lobes,  with  undulating,  often  reflexed  edges.  Pulp  yel- 
low, soft,  sweet,  slightly  astringent.  Seeds  4-8,  compressed,  oblong,  the 
back  curved,  shining,  brown,  often  marked  with  bands  across.  Albumen 
Tominated. 

Under  this  species  I  unite  D.  TtiprUj  Buchanan;  Hicm,  Ebenaceaj,  158; 

and  D,  Melanaxylon,  Eoxb.  ibid.  159,  comprising  D.  cjrscnljjtaf  llamiltun 

in  Trans.  linn.  Soc.  xv.  110  (D.  Tupru,  ib.  Ill),  which  is  describwl  with 

34-flowered  male  peduncles,  female  flowers  4-5-merous,  with  6  staminodia; 

D.  Umeniosa,  Roxb.  FL  Ind.  ii.  532,  Wight  Ic.  t.  182,  183  {D.  cxsciilpiUy 

Bedd.  FL  Sylv.  t  66),  with  3-flowered  male  peduncles,  female  flowers 

pentamerous,  without  staminodia.    "Wliether  IX  WItjhtiana,  "Wtdl. ;  llotld. 

FL  Sylv.  t.  67,  should  also  be  referred  here  as  done  by  Hiern  (under 

Mdanoxylon),  I  do  not  venture  to  decide.     The  figure  shows  numerous 

inale  flowers,  pentamerous  female  flowers  with  a  5-winged  calyx  and  10 

atsminodia. 

Gommon  in  the  dry  deciduous  forests  of  the  plains  and  lower  hills,  excepting 
tite  arid  region  and  the  northern  part  of  thi;  Panjab.     In  the  sub-Himalayan 
^  the  Ravi  is  its  north-western  limit.     In  Il.'ijpatana  1  have  not  found  it 
^h-east  of  Humir^^arh  on  the  Buua^  river.    TJiu  loaves  are  shed  in  March- 
^jpril,  about  the  time  that  the  fruit  ripens  ;  they  are  renewed  soun  afterwards, 
^  flowers  appearing  with  the  younj;  leaves.     Oopjuces  Avell,  throws  out  root- 
ackers,  and  18  very  tenacious,  so  tliat  it  often  is  the  last  of  the  forest-trees  which 
'^^''Bappear  on  land  cleared  for  cultivation  (U.  Thoni])Son).     Attidns  30-50  ft., 
^^d  6  ft  girth.    Bark  \  in.  thick  or  more,  dark  grey,  or  blackish,  rough,  with 
^^Unerons  transverse  and  longitudinal  cracks  and  furrows,  exfoliating  in  oblong 
*^4le8.    Inner  bark  red.     Wood  whitish,  witli  a  red  tinge,  tough  and  fairly  dur- 
^l^le,  used  for  building,  shoulder-poles,  and  shafts  of  carriages.    The  centre  of 
J**d  trees  generally  consists  of  an  irregularly-shaixid  mass  of  jet-black  ebony 
y'^inuBy  battt),  larger  or  smaller  accorrling  to  the  age  of  the  tree  and  other  circum- 
*^*nce8,  and  often  with  irregular  projections.    Trees,  before  felling,  are  generally 
^^rted  by  boring  into  the  wood  to  see  whether  the  ebony  in  the  centre  is  sulfi- 
^lently  laige.    In  large  trees  the  ebony  often  attains  a  diam.  of  12-18  in.    Ac- 
cording to  the  experiments  available,  the  specific  gravity  of  the  ebony  produced 
oy  this  tree  fluctuates  between  1.080  (Fowke),  and  1.362  (Centr.  Prov.  List).   On 
^ai  average  it  may  be  said  that  the  cub.  ft.  weighs  75  to  80  lb.     The  value  of 
^.  baB  been  founcl  1180  (Skinner),  862  (Cunningham,  Gwalior  wootl),  and  756 
(Fowke).    Kyd  and  R.  Thompson  found  the  weight  of  (probably)  the  outer  woolI 
^SU  and  49.6  per  cub.  ft.,  ana  from  Kyd's  experiments  the  value  of  P.  of  this 
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wood  appears  to  be  547.  The  fruit  is  eatable,  has  a  pleasant  taste,  and  affords 
an  agreeable  refreshment  during  the  hot  season  in  the  diy  leafless  forestB  of  the 
Satpura  range.  Forsyth  (Highlands  of  Central  India,  463)  mentions  a  cultiyated 
vanety  without  stones. 

The  best  Indian  ebony  is  the  produce  of  D.  Ehenum,  Koenig ;  Hiem,  L  c  206; 
Thwaites,  Enum.  PI.  Zeyl.  180  ;  Bedd.  FL  Sylv.  t.  65;  a  large  tree  of  South  hidia 
and  Ceylon,  with  glabrous,  shining  leaves,  anthers  16-32  on  8  filaments,  each 
filament  divided  into  2-4  antheriferous  branches,  albumen  not  ruminated. 

B.qucesita,  Thwaites  Enum  PL  Zeyl.  179  ;  Hiem,  1.  c.  174  ;  Bedd.  Ic  PL 
Ind.  Or.  1. 128 ;  a  large  tree  of  Ceylon,  furnishes  the  most  valuable  of  the  timber 
known  as  CalainancUr^  a  beautiful  wood  for  ornamental  cabinet-work,  with 
alternate  bands  of  brown  and  black,  caused  probably  by  the  irregular  ramifior 
tions  of  the  darker-coloured  heartwood. 

2.  D.  montana,  Roxb.  Cor.  PL  t.  48  ;  FL  Ind.  ii.  538  ;  Wight  Ic  t 
1225.— Syn.  D,  c&rdifolia,  Roxb.  Cor.  PL  t.  50;  FL  Ind  538;  D.  Goindu, 
Dalz.  Bombay  Fl.  141  ;  D,  Waldemarii^  BJotzsch  in  Eeise  Prinz  Wald. 
t.  55.  Vem.  Hirek,  keindu,  temru,  pasendu,  Pb. ;  Tendu,  dasdundu^ 
lohdriy  N.W.P. ;  Bistend,  Oudh ;  Makar  tendi,  Banda ;  Pasend,  Bhurtpnr; 
Temru,  Meywar  ;  Ambia,  Banswara  ;  Hddru,  Panch  Mehals  ;  Kaneh(»i 
kadal  (Forsyth),  Pattewar^  patwan  (R  Thompson),  C.P. 

A  moderate- sized  tree,  pubescent  or  tomentose,  rarely  glabrate,  often 
armed  with  spinescent  branchlets.  Leaves  always  alternate,  varying  in 
shape,  oblong  linear-oblong  elliptic-  or  obovate-oblong,  &om  a  rounded  or 
cordate  base,  acuminate,  3-6  in.  long,  with  4-8  main  lateral  nerves  on 
either  side  of  midrib,  and  several  smaller  intermediate  ones ;  petiole  less 
than  ^  in.  long.  Male  flowers  2-6,  sometimes  more,  in  pedunculate,  axil- 
lary or  extra- axillary*bracteate  cymes,  peduncle  somewhat  longer  than 
petiole.  Calyx  deeply  4-cleft,  lobes  ovate,  obtuse,  pubescent  or  glabrona 
and  ciliate  at  the  edges.  Corolla  urceolate  with  4  short  lobes.  Stamena 
16,  glabrous,  in  two  series,  the  8  inner  shorter,  opposite  to  the  outer 
stamens,  and  connate  with  them  at  the  base ;  anthers  longer  than  fila- 
ments, more  or  less  cuspidate,  somewhat  exserted.  Female  flowers  solitaiy, 
axillary,  larger  than  niale  flowers,  nodding,  pedicels  as  long  as,  or  som^ 
what  longer  than  petiole,  with  2  small  bracts  at  the  apex.  Calyx  deei^J 
4-cleft,  lobes  ovate,  pubescent  or  glabrous.  Staminodes  4,  8,  oi  12,  ua 
one  series.  Ovary  glabrous,  8-celled,  1  ovule  in  each  cell.  Fruit  globose, 
J-lJ  in.  diam.,  supported  by  the  enlarged  leathery  calyx.  Seeds  2^ 
albumen  not  ruminated. 

Common,  but  not  gregarious,  in  most  parts  of  India,  excepting  Sindh  and  tha 
northern  part  of  the  Fanjab.  In  the  sub-Himalayan  tract  tne  Kavi  is  its  north- 
western Imiit.  It  is  found  in  Harriana,  in  the  plains  to  the  west  of  Delhi*  m 
the  public  forest  (Ghunna)  near  Bhurtpnr,  and  in  the  Qangrar  forest  between 
Humirpur  and  Chitor  (Meywar).  Planted  in  Central  Sindh  (J.  L.  S.)  LeaTJJ 
renewed  Feb.-March ;  fl.  March- May ;  the  fruit  ripens  in  the  ensuing  coW 
season. 

Qen^rally  20-30,  occasionally  60  ft.  hij;h,  with  an  erect,  not  very  stn^^ 
omewhat  angular  trunk.    Girth  3-4,  at  tmies  5  ft ;  branches  lax,  wide-spr^' 


.1  XLDL  EBENACEiE.  297 

ileCs  dxooping.  Bark  ^  in.  thick,  dark  grey  to  rusty  brown,  smooth, 
Id  trees  mun  exfoliatii^;  scales.  Inner  bark  woody,  not  fibrous,  light 
rmnff  orange,  astringent.  Wood  beautifully  varieffated  with  black  and 
Oka,  naid  and  durable,  a  beautiful  furniture-wood.  Twigs  and  leaves 
r  fodder  in  Oudh.  The  fruit  has  an  unpleasant  smell,  a  bitter  taste, 
id  bitter  pulp ;  it  is  not  eaten. 

XB/olia,  Roxb.  FL  Ind.  ii.  537,  Hiem,  1.  c.  ^13,  is  a  moderate-sized 
coiriaceous,  oblong  or  lanceolate,  acuminate  leaves,  narrowed  at  the 
flowers  fascicled  m  short  cymes,  corolla  tubular,  and  tomentose  sub- 
iiit  1  in.  long.  Eastern  Bengal,  noted  by  Madden,  1.  c.  378  (vem.  Ar- 
m  the  Kota  Doon  in  Kamaon,  which  requires  confirmation. 

Shlorozylon,  Roxb.  Cor.  PL  t.  49  ;  Fl.  Ind.  iL  538.— Syn.  D. 
f,  Wight  Ic.  t.  1224,  1588  (bis).     Vem.  Ninai,  Surat,  Nasik. 

or  large  shmb,  with  deeply-cracked  bark ;  tomentose,  sometimes 
fch  spinescent  branchlets.  Leaves  alternate,  1-2  in.  long,  elliptic 
)r  elliptic-oblong,  pubescent  above,  with  rust-coloured  tomentum 
Flowers  white,  tetramerous,  the  male  subsessile,  in  compact, 
Uary  fascicles  of  6-10  flowers ;  bracts  ovate.  Calyx  nearly  to  the 
%  lobes  rounded,  acute,  strigose  outside  with  stiff  hairs.  Corolla 
except  4  lines  of  hairs  outside.  Stamens  16,  glabrous,  in  2  rows, 
smaller,  inserted  on  the  base  of  the  corolla,  anthers  broad-oblong , 
oblong,  as  long  as  filaments.  Female  flowers  solitary,  sessile  or 
.  Calyx  strigose  outside,  corolla  glabrous,  dliate  with  long  stiff 
he  edges  of  lobes.  Staminodes  7-9,  glabrous.  Ovary  glabrous, 
I  ovule  in  each  celL  Styles  4.  Fruit  globose,  ^  in.  diam.,  eat- 
eds  2-3,  albumen  uniform. 

adia,  as  far  as  Orissa  on  the  east,  and  Quzerat  on  the  west  coast.  FL 
ood  yellow,  hard  and  durable. 

Lotiu,  Linn.— Tab.  XXXVL— Vem.   Amlok,  amluk,  maluk 
tree  Choaliddr),  Pb. 

Ue-fiized  tree,  nearly  glabrous,  young  branchlets  and  under  side 
leaves  only  strigose  with  scattered  hairs.  Leaves  alternate,  3-6 
*Yate-  or  elliptic-oblong,  acuminate ;  main  lateral  nerves  6-8  pair, 
in.  long.  Flowers  tetramerous,  rarely  pentamerous.  Calyx  half- 
1  4-lobed,  lobes  obtuse,  ciliate.  Corolla  glabrous,  lobes  obtuse, 
the  edges.  Male  flowers  nearly  sessile,  in  small  axillary  or 
lary  sessile  clusters  of  2-3  flowers.  Stamens  16,  in  2  sfilHes,  fila- 
nt ;  anthers  lanceolate,  cuspidate,  hispid  along  the  connective  on 
8.  Female  flowers  solitary,  nearly  sessile,  staminodes  8,  in  1 
iiy.  Ovary  glabrous,  hairy  near  apex  only,  8-celled ;  styles  4. 
k  purple  or  blackish  when  ripe,  shining,  glaucous  with  bluish 
Dbose  or  ovoid,  ^-|  in.  diam.,  supported  by  the  enlarged,  coria- 
',  spreading  calyx.     Seed  compressed,  albumen  uniform. 

LOt  tmconmion  in  the  western  part  of  the  Jhelam  basin  frofti  the 
id  of  the  Kashmir  valley  at  BaramHa,  to  the  Indus  at  2500-6000  ft. 
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'I/".-.  M  t'.)tru\tv.^  witli  ;ilt<;matc  (simple  exstipulate  leaves.  Fl©''^/ 
r'r"ilii;  ('n\yx  tuUs  Hitii.illy  iiioro  or  less  adDate  to  the  ovary,  liin'>'^'' 
iii;«  ly  4  IoIm'I.     (j'ii»»ll;i  porigynoua,  regular,  deeply  divided  into  as  d^^ 
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lobes  as  the  calyx,  or  rarely  twice  as  many,  imbricate  or  valvato  in  the 
biuL  Stamens  usually  indefinite,  epipetalous,  attached  in  one  or  more 
Benes  to  the  coroUa-tube.  Ovary  more  or  less  inferior,  2-5-cellcd,  with 
2  or  more  ovules  in  each  cell ;  style  undivided ;  stigma  capitate,  entire 
or  lobed.  Fruit  generally  indehiscent  Seed  usually  1,  the  embryo  in 
the  axis  of  a  fleshy  albumen.— Eoyle  111.  2G0  ;  Wight  111.  ii  149. 

1.  8YMPLOCOS,  Linn. 

Trees  or  shrubs  with  yellow,  white,  rarely  pink  flowers.  licaves  often 
taming  yeUow  in  drying.  Calyx  5-lobed,  lobes  generally  ciliate.  Corollu- 
lobes  imbricate  in  the  bud,  the  petals  sometimes  almost  free.  Stamens 
more  than  twice  the  number  of  corolla-lobes.  Fruit  a  berry  crowned  by 
the  calyx-lobes.     Cotyledons  shorter  than  radicle. 

FlowerB  pedicellate ;  pedicels  as  loDg  as,  or  longer  than 
calyx  ;  leaves  membranous  or  subcoriaceoos. 
Flowers  in  terminal  panicles  ;  fruit  ovoid,  or  nearly 

globose 1.  iS'.  croUfcgoUles. 

Flowers    in   short  lateral  racemes  mostly  below  the 

leaves,  on  the  previous  year's  wood  ;  fruit  ovoid  2.  S,  ramosissima. 

Flowers  sessile  or  nearly  sessile;  in  compound  axillary 
spikes ;  leaves  coriaceous. 
Fruit  pitcher-shaped  ;  calyr  and  ovary  glabrous  .  3.  *S*.  fpicata. 

Fruit  ovoid  or  cyhndrical ;  calyx  ciliate,  ovar}' hairy  i.  S.  racemoaa. 

1.  8.  eratagoides,  Hamilton ;  Don  Prod.  Fl.  Nepal  145. — Syn.  8. 
panieulata,  WalL ;  Lodhra  cratcegoules,  Decaisne  in  Jacq.  Voy.  Bot.  t. 
110.  Vem.  Lu,  laudar,  Iqj,  losJi,  Pb. ;  Lodh^  Kamaon ;  Ltidk,  ^aunsar 
Bawar. 

A  large  ahrub  or  moderate-sized  tree,  young  shoots  and  leaves  pilose. 
ILeaves  membranous,  elliptic  or  ovate,  acuminate,  2-4  in.  long,  sharply  ser- 
iate, on  short  petioles,  turning  yellow  in  drying.  Flowers  fragrant,  snow- 
"white,  in  cymose  corymbs  forming  terminal  panicles,  pedicels  slender, 
as  long  as  flowers,  bracts  linear  caducous.  Calyx  turbinate,  tube 
^abrous,  lobes  rounded,  ciliate.  Corolla  5-cleft  nearly  to  the  base. 
Stamens  numerous,  filaments  filiform,  connate  in  5  bundles.  Ovary  2- 
celled  j  stigma  capitate,  papillose.  Fruit  ovoid  or  nearly  globose,  ^  in. 
long,  crowned  with  the  remains  of  calyx-limb,  1 -seeded,  embryo  curved, 
cylindricaL 

Himalaya  3000-8000  ft.,  from  near  the  Indus  to  Assam.  Scarce  near  its 
north-west  limit.  Easia  hills.  The  new  foliage  appears  in  May;  and  soon 
afterwards  the  tree  is  covered  with  a  profusion  of  snow-white  blossoms,  which 
acent  the  air  to  some  distance,  and  turn  yellow  in  drying.  Fr.  July-Oct 
Attains  30  ft,  with  a  straight  trunk  3-4  ft.  girth.  Young  bark  cinereous  with 
large  lenticels.  Old  bark  grey,  brownish,  or  dark  bluish,  rough.  Wood  white, 
hard,  durable,  has  been  recommended  for  turning.  A  yellow  dye  is  extracted 
&om  leaves  and  bark,  which  is  used  to  mix  with  madder. 

2.  8.  ramoaisaima,  Wall ;  DC.  Prodr.  viii.  257. — Vem.  Lodh. . 

A  small  glabrous  tree.     Leaves  membranous,  4-6  in.  long,  lanceolate. 
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or  elliptic-lanceolate,  long-acuminate,  crenate,  or  with  small  sharp  glanda- 
lar  teeth,  petioles  ^  in.  long ;  main  lateral  nerves  6-8  pair,  prominent 
below,  joined  by  reticulate  veins  and  distinct  intramaiginal  nenm 
Flowers  on  pedicels  as  long  as  calyx,  in  short  axillary  and  extnNoDlaij 
racemes  not  exceeding  1^  in.  in  length,  racemes  generally  on  the  previou 
year's  wood,  below  the  leaves ;  bracts  ovate,  ciliate,  deciduous,  2  at  tbe 
base  of  calyx,  and  1  at  the  base  of  each  pedicel  Calyx  pubescent 
Stamens  indefinite ;  filaments  flat,  anthers  didymous.  Ovary  3-cellei 
Berries  ovoid,  }  in.  long,  on  short  pedicels,  1-4  together  in  short  racemes. 

Himalaya,  ascending  to  7500  ft.,  from  the  Jumna  to  Bhutan,  Easia  hilk  FL 
April-June ;  fr.  July,  Aug.  Bark  dark-red  brown,  with  close  longitadioii 
wrinkles.  Wood  grevish  or  reddish  white,  close-grained,  hard  and  strong.  In 
Sikkim  the  yellow  silkworm  is  raised  on  its  leaves. 

3.  S.  spicata,  Roxb.  Fl.  Ind.  ii.  541.— Vem.  Lodh  (seeds  BhoHa), 
Kamaon  (Madden,  Joum.  As.  Soc.  xvii  part  L  p.  570). 

A  middle-sized  tree ;  glabrous,  inflorescence  only  pubescent  LesTet 
coriaceous,  elliptic  -  oblong,  serrulate,  3-6  in.  long,  on  short  petioIeflL 
Flowers  white,  turning  yellow  when  dry,  sessile  or  subsessile,  in  axfllaij, 
compressed,  shortly  pedunculate  or  sessile  flower-spikes,  1-3  in.  long,eadi 
flower  supported  by  3  ovate  pubescent  bracts.  Calyx  and  ovary  gklmm 
Drupes  dry,  3-12,  sessile,  ovoid  or  nearly  globose,  contracted  at  the  top 
below  the  persistent  calyx,  olive-coloured,  12-ribbed,  about  the  sue  of  t 
pea,  enclosing  a  hard  1 -seeded  nut;  peduncles  1-3  in.  long. 

Common  along  the  Western  Ghats  and  the  mountains  in  the  vicinity  of  the 
Qhats,.  ascending  to  7000  ft.  Burma,  Kasia  hills,  Assam,  Sikkim.  Ontode 
India  this  tree  is  found  in  the  Indian  Archipelago,  China,  Queensland,  and  New 
South  Wales.  FL  Sep.-Dec.  The  nuts,  which  resemble  a  small  fluted  pitcher 
(Roxb.),  are  stnmg  like  beads  and  hung  round  the  necks  of  children  to  prerent 
eviL 

In  Herb.  Kew  and  Herb.  Univ.  Edinb.  are  specimens  collected  by  Madden 
in  Eastern  Kamaon  at  4500  ft.,  which  may  perhaps  belong  to  this  specie^ 
with  elliptic-obloDg,  serrate,  pubescent,  membranous  leaves  6  in.  long,  nowen 
sessile,  calvx  pubescent,  ovarv  glabrous,  in  paniculate,  axillary  spikes  }  the 
length  of  leaf,  the  lateral  spikes  inserted  near  the  base.  They  have  be^  i^ 
ferml  to  S*  potystachya,  WalL,  which  is  very  near,  if  not  identical  with  & 
spicata, 

4.  S.  racemosa,  Eoxb.  FL  Ind.  IL  539. — Sans.  Lodhra,  aavara  lodhra* 
Vem.  Lodh,  Beng. 

A  small  tree,  glabrous,  only  inflorescence  pubescent  Leaves  coriaceonS) 
elliptic-oblong,  serrulate,  3-6  in.  long,  on  short  petioles.  Flowers  yello^i 
fragrant,  nearly  sessile,  on  short  axillary  compound  spikes  1-2  in.  loDg» 
each  flower  supported  by  3  ovate  pubescent  bracts.  Calyx-lobes  ohtofl^ 
ciliate.  Filaments  numerous,  as  long  as  the  spreading  corolla,  inserted 
near  its  base  ;  anthers  didymous.  Ovary  hairy,  3-celled.  Fruit  oUoDg 
or  cylindric,  more  or  less  distinctly  ribbed,  often  slightly  carved,  nearly 
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mple  when  ripe,  enclosing  a  hard  1-3-celled  nut,  with  1  or  2 

Midnapiir,  Kana  hilU,  Sikkim,  Nejpal,  Western  Qhata.    Attains 
longh,  spongy,  grey.   Fl.  Oct-Dec. ;  fr.  May.    Bark  nsed  in  dyeing. 


in  the  Bahar  of  Kamaon  and  in  the  hill  forests  of  Qonda  and 
Hunnpson),  which  has  been  referred  to  JS.  Hamiltaniatui,  WalL 
sllied  to  o,  raeemota^  but  differs  by  longer  flower-spikes,  and  the 
ly  ribbed  and  crowned  by  broad  membranous  calyx  -  lobes.  S. 
)G. ;  Wight  Ic  1. 1235 ;  a  large  tree  on  the  Nilgiris,  is  near  to  S. 
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ihrabs ;  leaves  opposite,  rarely  alternate,  entire  or  pinnate.  No 
lowers  regular,  generally  in  axillary  or  tenmnal  cymose 
Uyx  free,  usually  small,  the  limb  of  4,  5,  or  more  teeth  or 
imes  truncate.  Corolla  gamopetalous,  with  4, 5,  or  more  lobes, 
iivided  to  the  base,  or  wanting.  Stamens  2,  adnate  to  the 
enating  with  the  carpels ;  anthers  2-celled,  opening  in  longi- 
I ;  filimients  usuaUy  short  Ovary  superior,  2-celled,  with  2, 
or  4  ovules  in  each  celL  Fruit  succulent  or  dry,  seeds  with 
albumen,  embryo  straight. — Koyle  IlL  266,  267  (J(uminecb\ 
L  151,  157. 

biscent,  winged  samara  ;  leayes  imparipinnate  1.  Fraxikts. 

iS,  dehiscing  loculicidally,  the  yalvea  aeptiferous. 
aripinnate  ;  capsule  woody  ;  no  albumen    .        .        2.  Sousebbra.     ' 
pie  or  pinnatind ;  capsule  coriaceous ;  albumen 

8.  Strinoa. 

',  with  a  bony  or  coriaceous  putamen ;  albumen 

orolla  rotate ;  leaves  simple,  coriaceous       .        .        4.  Olba. 

';  albumen  fleshy  or  cartilaginous;  corolla -tube 

ayas  simple 5.  Lioustrum. 

d  berry,  1  lobo  sometimes  wanting ;  seeds  with- 
oen ;  leayes  unifoliolate  or  imparipinnate ;  corolla- 

udrical 6.  Jasminum. 

psolar,  separating  when  ripe  into  2  flat  1 -seeded 

lyes  simple 7.  Ntctantues. 

rincipal  sub-Orders  of  this  Family,  often  regarded  as  distinct  Orders, 
V,  with  imbricate  corolla-lobes,  and  ezalbuminous  seeds  {Jcuminum 
;  and  Oleinece,  with  corolla  valvate,  or  wanting,  and  albuminous 
'niw,  SyringOy  Olecty  Lufuslrum),  Olea  fragrans^  however,  and 
I  of  that  genus,  have  an  imbricate  corolla.  Schrd>era  \b  somewhat 
often  associated  with  Bignomaceas,  but  in  some  respects  closely 

1.  FBAXINTJS,  Toumef. 

shrubs,  with  opposite,  imparipinnate  leaves.  Flowers  in  ra- 
anicleSy  polygamous  or  dioicous.  Calyx  4-dentate,  4-cleft,  or 
^etals  4  (Section  Chmua),  generally  cohering  at  the  base  in  pairs, 
(Section  Fraxinaster),    Stigma  bifid.    Fruit  (samara)  indehis- 
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cent,  winged  at  tho  top,  1-  or  2-celled,  1-  or  2-8eeded.     Seed  with  a  fleshji 
or  somewhat  homy  albumen  and  a  cylindrical  embryo,  radicle  superior. 

Lateral  leaflets  petiolulate ;  flowers  and  fhdt  in  laige  tenninal 

panicles  ;  samara  supported  by  the  persistent  calyx  .     1.  ^.  florilnmuia. 

Lateral  leaflets  sessile  ;  fruit  in  short  lateral  racemes ;  no  trace 

of  calyx  at  the  base  of  samara 2,  F.  excelsior. 

Lateral  leaflets  subsessile ;  fruit  in  numerous  short  lateral 

umbelliform  clusters ;  samara  supported  by  the  persistent 

calyx S.  F,  Moorerqftiana. 

1.  P.  floribunda,  Wall.— Tab.  XXXVII.— Roxb.  FL  Ind.,  ed.  Caie^, 
i.  150 ;  PL  As.  Rar.  t.  277. — ^Vern.  Bandrish,  Afg. ;  Sum,  fsumh,  sunmit 
shun,  hum,  hamu,  Pb. ;  Angan,  angou,  dakkuri,  N.  W.P. ;  Kangu,  tahdd, 
Nepal. 

A  large  tree,  with  compressed  branchlets.  Leaflets  opposite,  34  pair, 
petiolulate,  ovate-oblong,  long-acuminate,  serrate,  serratures  often  falcate, 
4-6  in.  long,  glabrous  above,  pilose  along  nerves  beneath ;  main  latend 
nerves  prominent,  10-15  pair,  often  branching,  joined  by  prominent 
reticulate  veins.  Flowers  white,  often  bisexual,  inodorous,  on  alenda 
pedicels  as  long  as  flowers,  in  large  compound  terminal  panicles,  the 
lower  branches  in  the  axils  of  pinnate  or  linear  floral  leaves.  Calyx  4- 
dentate,  teeth  sometimes  short.  Petals  4,  oblong,  narrowed  at  both  ends, 
2-3  times  the  length  of  calyx.  Stamens  longer  than  petals.  Saman 
oblanceolate,  1-1 J  in.  long,  acute,  narrowed  below,  seed-part  cylindrical 
or  four- sided,  supported  by  the  persistent  and  somewhat  enlarged  calyx* 
Style  not  persistent. 

Afghanistan,  wild  and  cultivated,  Kandahar,  Beluchistan,  trans-Indus  teiri* 
tory,  on  the  east  flank  of  the  Suliman  range.  Himalaya,  not  common,  occa- 
sionally planted  from  the  Indus  to  Sikkim,  between  5000-8500  Ift,  in  Sikkim 
ascendmff  to  1 1,000  ft.  Found  locally  in  groups  in  shady  parts  of  mixed  foreati 
Leafless  during  part  of  winter.  Fl.  at  various  times,  usually  April-May ;  fiwit 
ripens  Aug.-Sept.  Growth  moderate,  8  rings  per  in.,  WalL  A  tree  30  yean 
old,  40  ft.  nigh,  and  4  ft.  girth,  Stewart.     Har^  in  England. 

The  finest  specimens  in  the  N.W.  Himalaya  are  those  planted  near  village 
and  temples  on  the  Chenab,  some  of  which  are  exceedingly  handsome  lai^^ 
trees,  120  ft.  high,  with  a  thick-based,  erect,  tall  trunk,  attamin^  a  giith  of  1^ 
at  times  15  ft  Bark  cinereous,  smooth,  but  with  deep  longitudmal  cracks  and 
transverse  furrows.  Wood  similar  to  English  ash,  tough  and  hard,  valn^ 
much  for  ploughs,  jampan-poles,  and  in  Kashmir  reckoned  the  best  wood  for 
oars.    Coral-shaped  galls  not  uncommon  on  the  branches. 

Closely  allied  to  this  species  is  the  Manna  Ash  of  the  Mediterranean  i^on, 
F,  Ornus,  Linn.  Italian :  Avoniidlo  {Omello,  Calabria ;  Frascinu  di  mannOt 
muddia,  middia,  Sicily).  The  difference  consists  in  long  linear  calyi-lob»> 
linear  petals,  many  times  longer  than  calyx,  the  samara  not  narrowed  at  the 
base,  and  often  terminated  by  the  base  of  the  persistent  style.  The  leaflets  also 
are  shorter  and  not  long-acuminate,  but  vary  in  shape  exceedingly,  from  na^ 
rowly  lanceolate  to  almost  orbicular.  This  variability  has  mven  rise  to  the 
erroneous  supposition  of  two  species  or  varieties,  F.  Omus  BndF.  rotnndifi^ 
Manna  is  the  sweet  concrete  juice,  which  exudes  from  cuts  made  in  thel^ 
Small  sticks  are  inserted  in  the  wounds,  round  which  the  manna  congeals  like 
stalactites,  and  that  which  runs  down  to  the  roots  is  gathered  on  tiles  or  half-dry 
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ictoa  leaves.  The  gathering  of  the  produce  begins  when  the  Btems  have  a  thick- 
len  of  at  least  3  inches.  The  cats  are  nearly  horizontal,  1^2  in.  long,  and  1  in. 
(part  O^e  cut  is  made  daily,  beginning  at  the  biiso  of  the  tree,  the  next  directly 
lOOYe  the  first,  and  so  on,  while  dry  weather  lasta  In  wet  weather,  or  when 
he  sirocco  blows,  the  manna  dissolves  and  cannot  be  collected.  The  best  time 
or  notching  is  July  and  August,  and  the  weather  most  favourable  to  produce 
i  that  in  wnich  there  are  steady  north  and  north-west  winds,  dry  air,  moderate 
leats  and  calm  nights.  In  the  second  year  the  cuts  are  made  in  the  untouched 
Mit  of  the  stem,  and  when  after  some  years  the  tree  has  l)een  all  cut  round,  it 
is  exhausted,  and  should  be  felled.  The  trees  are  replaceil  by  coppice-shoots 
lom  the  stool,  and  by  planting.  This  is  the  proce«iure  in  Sicily,  as  described 
iiy  Dr  Cleghom  in  Trans.  Bot.  Soc.  Edinb.  vol.  x.  1870,  p.  132. 

F,  retusa^  Champ,  of  China,  is  also  near  to  F.  Jforibunda,  but  the  calyx  is 
jiger  and  truncate,  and  the  samara  is  always  emar^iiinti^ 

2.  P.  excelsior,  Linn. ;  Hook.  Stud.  Fl.  238. — Vern.  Sum,  hum,  Pb. 

A  large  glabrous  tree.  Leaflets  3-5  in.  long,  lJ-2  in.  broad,  2-4  pair, 
alliptic,  or  elliptic-oblong,  acuminate,  serrate,  membranous,  the  terminal 
Mtiolulate,  the  lateral  sessile  or  subsossilo,  with  grey  or  tawny  floccoso 
tabescence  underneath  along  the  midrib ;  main  lat(>i-al  nerves  6-8  pair. 
Samaras  on  slender  pedicels,  in  lateral  drooping  racemes,  sometimes  com- 
Mrand  at  the  base ;  linear,  1-1 J  in.  long,  J  in.  broad,  flat,  with  5  or  more 
ongitudinal  nerves  from  the  base,  branching  and  anastomosing  above 
4e  seed-part ;  base  narrowed,  without  any  trace  of  calyx,  apex  acute, 
^tttiBe  or  emarginate,  often  with  the  remains  of  style. 

I  have  examined  numerous  specimens  from  N.W.  India,  but  only  in  fruit. 
Hiere  is  no  doubt,  however,  that  it  belongs  to  the  section  FraxinaMer  without 
Ofolla.  F,  syriaca^  Boiss.,  w*hich  is  found  in  Afghanistan,  has  elliptic  samaras, 
;Ky  and  subcoriaceous  leaves  ;  the  other  allied  8j)ecie8  (or  varictiea)  of  Western 
Lna  and  South  Europe  i^F.  oxuphi/ila,  Bieb.,  F.  rostrata,  Giisnonc,  F,  atutralis^ 
^y,  and  F.  anffUfttfolia,  Vahl),  have  lanceolate  and  dee]>lv  serrate  leaflets, 
t  thus  stands  nearer  to  F.  excelsior  than  to  any  other  species  known  to  me,  the 
^lincipfll  difference  being  in  the  number  of  leaflets,  wnich  are  4-6  pair  in  the 
ommon  ash.  But  forms  with  1-4  pair  are  not  unconmion,  and  there  is  a  well- 
:xiown  variety  with  unifoliolate  leaves  {F.  heterophylla,  Vahl).  However,  until 
lowering  specimens  are  examined,  the  identification  of  this  tree  with  F, 
',  which  was  first  made  by  Dr  Stewart,  must  be  regarded  as  provisional. 


N.  W.  Himalaya.  Basin  of  the  Jhelam,  Chenab  and  Ravi  rivers,  between 
OOO  and  6000  ft.  Europe,  Caucasus,  North  Persia  (Buhse).  New  leaves  and 
lowers  in  April,  May  ;  rr.  June,  July.  A  large,  handsome  tree  in  the  N.W. 
Himalaya,  50-60  ft  high,  with  a  straight  tall  tnink,  attaining  7  ft.  girth, 
Wnches  erect  or  spreading,  often  with  drooping  bronchlets,  forming  a  lax, 
Yaly  ]^yramidal  crown,  in  old  trees  rounded.  Bark  \  in.  thick,  or  more, 
lownish-grey,  or  greyish-  or  yellowish -green,  smooth  between  longitudinal 
tacks. 

The  wood  of  the  European  Ash  is  whitish,  with  brown,  often  mottled  heart- 
''oody  the  medullary  rays  are  narrow  and  very  numerous,  the  annual  rings 
learly  marked,  each  ring  consisting  of  an  inner  belt,  which  is  very  porous,  the 
lasae  between  the  medullary  rays  being  mainly  composed  of  numerous  large 
K»re8,  and  an  outer  more  compact  belt  with  few  pores.  Its  weight  varies  l^- 
Ween  wide  limits  ;  slowly-grown  wood,  with  narrow  rings  and  a  larger  propor- 
ion  of  porous  tissue,  being  sometimes  lighter  than  wood  which  hafl  g^wn  more 
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rapidly.  According  to  Nordlinger  (Die  technischen  Eigenahaften  der  HoLie^ 
520),  tne  spmfic  gravity  is  between  0.57  and  0.94.  Tredflold  (Phndplea  of  Gi^ 
penUy)  gives  0.690  to  0.811,  or  43.1  to  50.7  lb.  per  cub.  ft.,  but  I  have  le^ 
pieces  of  English  Ash  weighing  as  much  as  55  lb.  The  wood  is  hiffUj  prii^ 
on  account  of  its  toughness  and  elasticity,  it  takes  a  beautiful  poliBh,  and  ^ 
laigely  used  for  wheel  work,  oars,  handles  of  tools,  and  furniture. 

The  Ash  in  Europe  requires  much  light,  but  grows  witiii  great  rapidly  wkcD 
young,  and  with  its  powerful  terminal  snoots  pierces  readily  through  thicket*  </ 
the  Beech,  with  which  it  is  often  associated.     In  this  resoect  it  somewhat  m- 
sembles  the  Teak,  which,  though  it  requires  much  light,  will  yet  hold  its  own  m 
a  mixed  forest,  because  the  leaders  of  the  youns  trees  are  able  to  pierce  throqgb 
thickets  of  Bamboos  and  other  trees.   Pure  Ash^orests  are  unsatLsfoctoiy,  becaiue 
the  foliage  of  the  older  tree  is  light  and  does  not  cover  the  ground  snMdenUT; 
but,  mixed  with  Beech,  the  tree  grows  well,  and  the  stems  attain  great  hei^ 
and  girth.   In  certain  localities,  and  under  certain  circumstances,  the  Ash  keeps 
ahead  of  the  Beech  to  an  advanced  i^e,  and  in  such  places  the  green  heads  of 
the  tree  stand  out  from  the  mass  of  the  more  yellowish-green  foliage  of  the 
Beech  ;  in  other  places,  the  Beech  is  said  to  overtake  the  Asn  when  older.  The 
study  of  this  tree  in  the  forests  of  Europe  has  a  particular  interest  for  IndiiD 
foresters,  owing  to  the  similarity  of  its  growth  to  the  Teak.    The  Bec^  foreiti 
of  Buckinghamshire,  the  mix^  forests  {Beechy  Wvch  or  Mauntain^in,  Aikt 
Sycamore,  and  Acer  platanoides)  of  Lauterberg  on  the  Harz,  and  the  forests  on 
the  Rauhe  Alp  near  Urach  in  Wiirtembeig,  are  very  instructive  for  the  study 
of  this  interesting  tree. 

The  Ash  coppices  welL  The  finest  planted  coppice-woods  of  Kent,  for  the 
production  of  hop-poles  and  hoops,  consist  of  Ash  and  Sweet  Chestnut  It  u 
for  farther  inquiry  whether  the  Himalayan  tree  here  described  possesses  the 
numerous  excellent  qualities  of  the  European  Ash. 

3.  P.  Moorcroftiana,  Wall— Syn.  K  zanthoxyloidea,  Wall ;  DC.  Pwdr. 
viii.  275.  Vern.  Skang,  Afg. ;  Hanuz,  nuchy  shUli,  diuj\  siju,  chum,  /A«W| 
sandal f  shangal,  hutru,  Pb. ;  Auga,  gaha,  N.W.P. 

A  large  shrub,  or  small  tree,  with  compressed  branchlets.  Leaves  iq)prox- 
imate  at  the  ends  of  branchlets,  often  very  unequal  in  size  on  the  bsbb 
tree ;  leaflets  opposite,  3-5  pair,  1-2  in.  long,  obtusely  dentate,  sessile  or 
subsessile,  the  terminal  narrowed  into  a  marginate  petiolule;  comiBOO 
petiole  narrow-winged.  Flowers  appearing  befbre  the  leaves,  in  coinp>c^ 
rounded,  short  lateral  panicles  with  hirsute  bracts.  Calyx  rastypilo>^ 
outside,  cleft  to  one-fourth  into  4  broad,  rounded  teeth.  Petals  4,  linetf* 
oblong,  connate  in  pairs  at  the  base.  Anthers  subsessile,  large,  eiect 
Fruit  on  filiform  pedicels,  drooping,  in  numerous  short  umbellifc»* 
fascicles  below  the  leavea  Samara  linear-spathulate,  I-l^  in.  long,  see^ 
part  thick,  ribbed  and  furrowed,  supported  by  the  persistent  calyx,  ^ 
acute,  with  the  base  of  the.  persistent  style.  Seed  1,  compressed,  lineB^) 
with  longitudinal  ridges  and  furrows. 

Afghanistan  and  Beluchistan.  Trans-Indus  territory  on  eastern  flank  of  Soh- 
man  range.  N.W.  Himalaya,  mainlv  in  the  inner  more  arid  districts,  Jhelao 
basin  (3500-5000  ft.),  Chenab,  very  abundant  in  places  (3000-9000  ft),  Kan^ 
war  and  Piti  (5000-8000  ft),  Kamaon  (9000  ft)  Often  gregarious,  on  haw  tfj 
slopes.  FL  April ;  fruit  ripens  June- Aug.  Growth  stow,  20  rings  per  in-  <* 
radius. 

Attains  at  times  25  ft,  with  a  short  erect  trunk  5-6  ft.  girth,  and  stiff  dife^ 
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foA  fannchefl,  fomung  a  rounded  crown.  Generally  a  large  shrub,  10-15  ft. 
iigL  Bark  ^  in.  thick,  cinereous  or  brownf  scabrous  with  light-coloured 
peeki,  smootn  while  Toung,  with  shallow  wrinkles,  dark  and  much  cracked 
nien  old,  resemblinff  the  heik  of  JRejdoma  buxifotict.  Wood  light  brown,  with 
\  few  white  specks,  heavy,  hard,  close-grained,  strong,  polishes  well.  Uscil  for 
ool-handles,  yields  exceUent  fueL  The  leaves  are  valued  as  fodder  for  shee]) 
ad  goats,  and  the  tree  is  much  lopped. 

2.  SCHBEBEBA,  Koxb. 

Decidaous  tieee,  with  imparipinnate  leaves;  flowers  in  terminal 
lichotomoos,  corymbose,  compound  cymes.  Calyx  campanulate,  with  5 
mequal  teeth,  ofien  splitting  into  2  lips.  Corolla  hypocrateriform  ;  tula* 
ODger  than  calyx,  limb  spreading,  5-7-lobcd,  the  lobes  imbricate  in  bud. 
Karnens  2,  inserted  in  the  coroUa-tube ;  anthers  ovate-oblong,  colls  par- 
Ilel,  contigaous.  Ovary  2 -celled,  4  ovules  in  each  cell;  stigma  bifid. 
fnni  a  lai^  peaiHshaped  2-valved  capsule,  thick,  woody,  dehiscing  locu- 
iddally,  the  valyee  septiferoos.  8eeds  8,  pendulous  from  the  top  of  the 
d],  ending  below  in  a  long,  lanceolate  wing ;  testa  smooth,  with  a  thick, 
poDgy  inner  coating;  albumen  0,  radicle  short,  superior,  cotyledons 
lUongy  fleshy,  longitudinally  plaited. 

1.  8.  awietenioides,  Roxb.  Cor.  PL  t.  101  ;  FL  Ind.  i.  109;  Wight 
HL  t  162. — ^Vem.  Moka,  mokha,  gokiy  ghaut,  gautha  (Thitsoagledv, 
Bonn.) 

A  moderate-sized  tree,  with  grey  branchlets  and  deciduous  pubescent 
MTea,  sometimes  glabrate  afterwards.  Leaflets  3  or  4  pair,  ovate,  entire, 
ometimee  oyate-lanceolate,  obtusely  acuminate,  base  often  unequal-sided, 
tlade  2-4  in.  long,  the  lateral  leaflets  short  petiolulate,  the  terminal  on  a 
«tiolale  half  the  length  of  blade;  main  lateral  nerves  6-8  pair,  with 
borter  intermediate  ones.  Flowers  fragrant  at  night.  Cymes  regularly 
richotomous,  3-6  in.  long,  and  equally  broad,  ramifications  and  linear 
acta  pubescent.  Calyx  pubescent  Corolla  ^  in.  long,  white  and  brown, 
engrant,  the  inside  of  lobes  with  elevated  brown  glandular  dots.  Cap- 
nle  pendulous,  rough  with  white  elevated  specks,  2  in.  long. 

Foimd  here  and  there,  common  in  places,  but  not  gregarious,  in  South  and  Cen- 
^  India,  and  in  Burma.  In  Western  India  I  found  it  in  Banswara,  and  in  the 
mm  fbrests  of  Mevwar,  N.E.  of  Chittor.  Said  to  grow  in  Sindh,  on  the  hills 
"est  of  the  Indus  (Graham,  Bombay  Cat  112).  In  the  sub-Himalavan  tract  only 
Down  from  the  south-east  comer  of  E^amaon.  Bare  for  several  months,  the 
ew  leaves  come  out  April-May  ;  fl.  Feb.-April. 

A  middle-sized  tree,  attaining  40  ft,  but  generallv  smaller.  Trunk  erect, 
xaight,  4-6  ft.  rarth,  with  numerous  branches.  Bark*  ash-coloured,  scabrous. 
[eaxtwood  yellowish  grey,  close-grained,  hard,  50  lb.  per  cub.  ft.,  seasons 
leU,  without  warping  and  splitting,  works  freely  and  is  durable.  Used  for  the 
earns  of  weaverr  looms,  for  making  combs,  ana  in  turning.  Has  some  of  the 
ualities  of  boxwood. 

A  second  species  is  described  by  S.  Kurz  in  Flora,  1872,  p.  398,  as  S,  pubescens 
ram  Jubbulpoie,  with  subeessile  leaflets.  I  have' not  seen  specimens,  and  tho 
uitter  requires  farther  inquiry  on  the  spot 
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3.  SYBINGA^  Linn. 

Shrubs  or  small  trees,  with  entire  or  pinnatifid  deciduous  leayes;  flow^^^ 
in  a  terminal  thyrsus,  consisting  of  numerous  compound  trichotomoiif 
cymes.      Calyx  more  or  less   persistent,  campanulate,  4-toothed,  teeth 
often  small.     Corolla  hypocrateriform ;  tube  longer  than  calyx,  limb  4- 
lobed,  the  lobes  valvate  in  bud.     Stamens  2,  inserted  on  the  corolla-tuk 
Ovary  2-celled,  2  ovtdes  in  each  cell;  stigma  bifid.     Fruit  a  conaoeoas 
capsule,  more  or  less  cylindrical,  2-celled,  2-valved,  dehiscing  loculicidallj, 
the  valves  septiferous.     Seeds  pendulous  in  pairs  from  the  top  of  each 
cell,  with  a  narrow  wing  all  round.     Embryo  straight  in  a  fleshy  albu- 
men, cotyledons  foliaceous,  radicle  superior. 

Leaves  elliptic -oblong,  pale  beneath,  8-5  in.  long,  young  parts  pu- 
bescent       I.  8,  Emodi 

Leaves  lanceolate  elliptic  or  pinnatifid,  1-2  in.  long ;  wholly  glab- 
rous   2.  S.fenici. 

1.  8.  Emodi,  WalL  ;  Royle  HI.  t.  65. — Vem.  Banphuni^  ban  dakkw, 
hanchir,  radi,  Juari,  ranykrun^  rangehui^  kchimUf  lolti^  leila,  thafri, 
shapri^  duderiy  chilanghati,  Pb. 

A  large  deciduous  shrub  ;  glabrous,  inflorescence  only  and  young  leaves 
pubescent  Leaves  elliptic- oblong,  entire,  base  acute,  apex  ahortracnini- 
nate,  pale  beneath,  blade  3-5  in.,  petiole  1  in.  long ;  main  lateral  neirel 
6-8  pair,  arcuate.  Flowers  purplish  lilac,  scented  ;  thyrsus  pyramidal,  3^ 
in.  long,  with  lanceolate  deciduous  bracts,  the  lower  branches  in  the  axils 
of  leaves,  flowers  on  short  pedicels,  crowded  in  short  compact  cymes. 
Calyx -teeth  triangular,  often  very  short.  Corolla-lobes  linear- ohloDg^ 
generally  with  an  inflexed  point :  tips  of  anthers  exserted.  Capeole 
cylindrical,  acute  at  both  ends,  |  in.  long,  often  curved. 

Safedkoh,  trans-Indus  9000  ft.  Abundant  in  many  parts  of  N.W.  Himalayif 
from  the  Indus  to  the  Sarda,  ascending  to  11,000  ft,  in  the  outer moister  ransH^ 
as  well  as  in  the  inner  more  arid  tracte  (Lahoul).  Hardy  in  England.  Aeolti- 
vated  form  raised  from  Himalayan  seea,  is  described  and  figured  in  Bot  He|^ 
vol.  31,  tab.  6,  with  white  flowers,  and  a  heavy  unpleasant  smeU.  FL  Msj- 
Aug.;  jfr.  Sept-Oct  Attains  8-10  ft,  the  bark  of  branches  ia  waited  w 
large  whitisn  lenticels.  Wood  white,  even-  and  close-grained.  Leaves  osed 
as  fodder  for  goats. 

2.  8.  pexBica,  Linn.  Bot  Mag.  t  486. — Yem.  Htdamtn^  Kaahmir. 

A  glabrous  shrub.  Leaves  elliptic  lanceolate  or  pinnatifid,  1-2  in.  lon^ 
Flowers  white  or  purplish  lilac,  scented,  thyrsus  narrow  pyramidal,  6-8 
in.  long,  with  linear  bracts ;  flowers  in  regular,  trichotomous,  but  oftea 
incomplete  cymes,  the  terminal  on  pedicels  ^  in.  long,  the  lateral  often 
subsessile.  Limb  of  corolla  spreading,  lobes  ovate  or  obovate,  aoat^ 
edges  thickened.     Capsule  cylindrical,  ^  in.  long. 

Cultivated  in  Kashmir  and  at  Lahore.  Found  (apparently  wild,  with  entiit 
leaves)  by  Dr  Stewart  near  Kanigorum,  the  chief  village  of  Waadzistaa,  <m  ths 
eastern  imnk  of  the  Suliman  range,  at  8000  ft  Believed  to  be  indigenous  in 
Persia,  whence  it  has  been  introduced  to  Europe ;  hardy  in  "Rnglaml^  and  grown 
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erezywheTe  in  gaidens  with  Surin^iavtUgaris,  Linn.,  which  is  marked  by  broad- 
ovate  or  cordate  leaves.     LeafleBS  m  winter  ;  IL  April- May. 

4.  OLEA,  Linn. 

Trees  or  shrube,  with  opposite,  coriaceouB,  persistent  leaves.  Flowers 
often  xmisexoaL  Calyx  shortly  campanulate,  4-<lentate  or  truncate.  Cor- 
olla with  a  short  tube  and  4  spreading  lobes,  valvate  or  imbricate  in  bud 
(in  a  species  not  Indian  wanting).  Stamens  2,  exscrted.  Ovary  2-cellcd, 
2  ovules  in  each  cell ;  stylo  short,  stigma  bifid,  or  capitate.  Fruit  a  drupe, 
bhe  endocarp  usually  hard,  the  exocarp  fleshy.  Seed  solitary,  rarely  2, 
albumen  fleshy,  its  cells  filled  with  oil.  Embryo  straight,  nearly  as  long 
u  the  seed,  cotyledons  foliaceous,  radicle  superior. 

Litenl  nerves  indiBtinot,  leaves  clothed  beneath  with  a  film  of 

reddish  scales 1.  O.  aupidaia, 

Lstersl  nerves  distinct,  leaves  without  scales  beneath. 
Flowers  in  compound  trichotomons  cymes  ;  corolla-lobes  val- 
vate         2.  0.  glandulifera. 

Flowers  in  nmbelliform  fascicles  ;  corolla-lobes  imbricate  3.  0.  frcajrans, 

1.  0.  eii«pidata,  WalL— Tab.  XXXVIII.— Syn.  O.  ferrugiripa,  Royle 
QL  t  65.  Yem.  Khtoan^  shwan,  Trans  -  Indus  ;  Zaitun,  Afghanistan 
Griffith).     Ko,  kohii,  kdo,  A»M,Pb. ;  J^aw,*N.W.P. ;  Kaliu,  hhdu,  Sindh. 

A  middlo-sized  unarmed  tree.  Branchlets,  petioles,  and  inflorescence 
lo&ed  with  a  white  or  grey  film  of  minute  scales.  Leaves  oblong- 
fenoeolate,  cuspidate,  entire,  2-4  in.  long,  shining  above,  thickly  clothed 
•eneath  with  a  dense  ferruginous  or  red  film  of  scales,  the  scales  minute, 
rtncnlar,  fixed  in  the  centre,  circumference  minutely  and  irregularly 
entate ;  midrib  prominent ;  lateral  nerves  invisible  beneath,  indis- 
iactly  visible  on  the  upper  surface,  anastomosing  by  intramarginal  veins. 
lowers  whitish,  bisexual,  in  axillary,  more  or  less  regularly  trichotomons 
fmee,  generally  shorter  than  leaf,  equalling  about  half  its  length. 
Ktaeta  linear,  caducous  ;  the  lateral  flowers  sessile  or  subsessile,  the  ter- 
linal  pedicellate.  Calyx  short-campanulate,  with  4  short  teeth,  nearly 
roncate.  Corolla  rotate,  lobes  ovate,  acute  with  a  distinct  midrib, 
alvate  in  bud.  Anthers  oval,  the  ceUs  contiguous  on  the  outside, 
ehiacing  laterally,  separated  on  the  inside  by  the  broad  elliptic  connect- 
^e  ;  filaments  short,  afiUxed  at  the  back,  a  little  above  the  base,  between 
^  contiguous  cells.  Style  short,  stigma  thickened,  bifid.  Drupe  ovoid, 
bout  ^  in.  long,  black  when  ripe,  supported  by  the  remains  of  calyx ; 
nip  scanty,  oily,  putamen  thick,  hard,  bony. 

Abundant  in  the  trans-Indus  territory,  one  of  the  characteristic  trees  on  the 
Batem  flank  of  the  Suliman  range.  In  Afghanistan,  Beluchistan,  the  hills  of 
^est  Sindh,  the  Panjab  Salt  range,  and  in  many  parts  of  the  outer  ranges  of  the 
^.W.  Himalaya,  ascending  to  6000  ft.,  and  extending  east  to  the  Junma  river. 
Sot  uncommon  on  the  Tonse  river,  near  Bastil  (D.B.) 

I  cannot  follow  Dr  Stewart  and  others  in  identifyins;  the  Indian  tree  with  Olea 
^WopcdOj  L.  The  distingnishing  characters  of  the  Indian  tree  are  a  more  lax  in- 
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:    •—  .   ••  •  -         :  :"r.v  *-.:iVes  deep  glus5syj(reen,iiut  grey  ^'r  JulUTecii, 

.       :-....:  r*::.  ::.i  uuvlcr  slide  rei^l  or  ferrugiiiou;*  iudteaxl  of  white, 

•  1- ..  •  :"^:    . :    :  •:  i::;e5,  and  a  more  distinctly  marked  heartwoid 

1 .    -  -    r.  ..>'.;  :  .!i..r*.:cr*  to  which  systematic  botanists  commonly 

.  :  -   !     ....        ■  :.: ;  v  7'.,ir.»ncf  of  the  trees  is  different,  and  there  is  thw 

....••     .:..•.:•  u    ■^*.  :.  .  irtre  is  common  in  Sindh  and  the  hills  of  the 

7-  : :   ~    .r  .     :-. . :  .:.:? -.v.:r  having  l)een  cultivated,  and  the  fruit  turned 

--..-...-:  -.1.  :i..H- countries.  Should  eventually  intermediate 
.  :;-'  •  .-  .'.-.  ..:-.?":  -1:  *  vMnists  agree  to  retjanl  the  Indian  and  We>t 
A-.  •     "?•.'.    -      .  >••.■•  :i.  :.  fT.  :*::•:•  remarkable  fact  ^-ill  have  to  be  explained 

■  :  :.  .  .:"  ..  :  •.  .^  :.:..  :?•.•:  *.y  cultivation,  and  grafting  it,  was  notprac- 
"..?.■-  .:.  .  :  :.■;  :.j:.-.  ...-.  la  Palestine  the  Olive  tree  has  b^n  cnl- 
■..-.:.•.  ■ :     .  : ..      .....:.•.:     -  .    :  :  the  sake  of  its  oil,  and  in  Greece  also  its cul- 

v  '  '  .*•  .'...::>  V.  -Arlyin  the  sixth  century,  B.C.)  enacted  lawe 
: . ,"  .r  ./...• .  ^-  * : :  :  : ;  r'.^  .^.  I  :hr  Olive.  The  tree  is  indigenous  in  Syria, 
.-: .  ■  r  .  .  .•:•.-.%:.■,.>..  •.->..  k  colonist*  carried  the  tree  westward,  to  Italy, 
".  •:?•.-  ?•".....  '.•.'::'-:  >  ..::  .:'  Fri:::e.  and  thus  the  Olive  has  gradually  become 
:..•'..:...  :.  .:..r  "  -•.  :.-.  a:  5:^. m  Mcviiterranean  region,  for  it  spreads  readily, 
.:. .  :!..  >.  .:->  .  . :  '.  .r:-?..  *-..  >i.j^ili:i;j:s  revert  more  or  less  to  tiie  wild  fonu. 
-"_  .  .r".  v..-;  .-  :..•. .  :  :. .  J..-  .  l:.i>  l^t-n  much  less  marked.  At  the  time  of 
II  :  • .  -.-.  ."  :..  - :: '  :::.:-.i:-. .  .-.c.  the  Olive  was  not  known  in  Persia,  and  in 
I:. '.. ;  :..  ::.::'  . ".:  :  ^r  ■•  :h.  Met literranean  Olive  are  of  recent  date,an*l 
h  ."•  •.  :  1. ::!..::  .•  :•  -.:;:•;>-::*..  The  real  Olive  is  called  ^TtfiYwtt  in  Persian 
.'  :  Ar-."  .;  .  ::  .  .-  *..    S..:-.Jir*.:  ::.i:v:e,  .\vA  Olive  oil  is  not  mentioned  by  oil 

>  .:.-sr.:  .vt::c>     r .  •  ?;/; ;  x:>  .;re  r.:.rv  interesting  than  the  spread  of  thecal- 
.V .::  :.    •  :'   .=  /.-k:..".  tr.i.  .vi. ". '.'..:  in:crt5t  i<  heightened  by  the  close  aflBuityof 

7L.  '.:..  .:.  :r.-.  ^r  *-?  ^r.c.vr:;.i>:y.  the  leaves  are  shed  in  January  and 
y  *  :i -r.-.  .■.■.  .?;:  :;:,,.-!;  ::.:::u..iL%:cIy  afterwards.  It  flowers  from  April 
'.   y,.'>.  sj..  :/...>  :v.  S.-. :c ":'... r  :  the  truit  ripens  Aug.-Nov.    The  prowth 

>  -'..-a-.  .'..,  tr. .  ".<  :\:".  kiv:  d:wti  by  loppmg,  but  when  it  gets  fair plaT 
.1.1  -i  :.:.  \T  ::::\  u  ::  At:/.:r.f *  a  con^ile'rable  size,  30-40,  rarely  50  ft,  with 
•.  'h  r:  :::..?.-•.•.■.  :?•.:::<.  .tt.ii  ^r..*r'.'.'.l  Mil  bent,  girth  6,  at  times  llM2  ft. 
l-r..:..h.>  rt.:^  .r.r\\.i.  w.;.;#y>..\.l::!^,  fonuing  a  broad  depressed  rounded 
.r.A^.  ...i  :  ■.•..•^"  i-t  .Lvv  ^'..■Si'y  ^rreen.  The  branches  are  always  ni* 
..r: .. '..  •A:.i:-.«f  :*..  *  .ire  :::c::  ?;  Lutsoent  on  the  \*ild  Olive  of  the  Me«li- 
: . rr..:: .  A-.  r.-::  *...  :\.rk  :'..:::.  ?:::%; thifh.  U2:dulatetl  while  young,  when  oM 
,\:  '...»:::..,  r.  '.v.,  :rr-,\:ul.ir  r.Arr».^w  5tT:|v?.  Heartwixxi  with  a  weU-defined 
.v.:l::...  "...rk  '.  r.  v,::.  .::<::  -iwrly  M.wk  .md  l-eautifully  mottled.  Sapwood 
vt*'.  v.ij*.  7h.  wA'.i  ::"  the  Mc\l::errAnum  tree  is  yellowish  brown,  ine- 
.;  I'.ir'.v  :i*.  tth-l  ..:.l  v«:::..-i  \^-:th  vUrk  blackish-broiku  veins.    In  weight  and 

-.iiv.s  ::  '.c  r. '  !-.i.irkt=vi  ditference.    Wood  from  Sindh  weiglu 
:*  .%':•, -.-.t  thv  wiU'ht  of  the  Motlitemuean  wood.    The  medal- 

■  .rv  r.\y?  .-.r.  tir..  av.  i  very  :hs:  to^rcther :  the  wo«xl  i*  marke«l  bynmnerow 
\vhit:*::  l.:.-  ^c:ur.kl'.y  .irr:*v.^s;rl  ::;  «\iw  oonctntric  lines.  Annual  rings  w* 
v;rv  ;'>:u::!.  vitct;  iv-vrkcv.  Vv  .i  .'.Ark  line  without  dots.    The  wood  takes* 


^:  v*rcw>.  .ii.  I  r:yv  :r.:it  :>  n. :  ot:*'::  seen  .n  the  treesw  The  j»erio.iri'>  i:*  oily,lik8 
th.-.:  v>:  the  rt.-.l  Olivv  trtv.  Ir.  Ai^zhaiiistim  oil  is  extracted  from  the  indigenDa* 
:r-.v' :::  a  <!:i.ill  way.  .r/.l  v.>e.l  tue^licinally  (Ir^-ine,  Bellt:w\  and  altout  1851  >d 
;  \:vr.r.:eir.  w.is  1:1.1  Iv  :::  K:h.it  to  extrict  oil  on  a  Lirp?r  scale.  Theoilw>* 
..  .\J\ "  lent,  but  th-.  o/.ur.tity  oVtAitiiv*  w.;s  in^iificicnt  to  repay  an  extension  of  the 
Dmce«&     So  mudi.  h.-'WtVLr, :?  ckar.  that  oil  can  be  made  from  the  fruit  of  the 
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Indian  tree ;  and  it  seems  probable,  that  by  grafting  or  other  means  the  jrield 
may  eYentoallj  be  improvea. 

2.  O.  glaadnlifera,  Wall ;  Wight  Ic  t  1238  ;  Bedd.  FL  Sylv.  t.  238. 
— Syn.  O.  paniculata,  Roxb.  FL  Ind.  L  105^  not  paniailata,  R  Brown 
(an  AnBtxalian  species);  0.  Boxburghiana,  Roem.  et  Schultes.  Yem. 
Q&Hif  rahdn^  dra,  phahh,  Pb. ;  Gair,  galdUf  garur,  Kamaon. 

Wholly  glabrous.  Leaves  ovate  or  elliptic,  long  -  acuminate,  entire, 
l)lad6  4-5  in.,  petiole  1-1^  in.  long;  main  lateral  nerves  6-8  pair,  on  the 
under  aide  with  small  oval,  open  hollow  glands  in  their  axils.  Flowers 
white,  in  terminal  and  lateral  pyramidal  compound  trichotomous  cymes ; 
bncts  deciduoua  Calyx  4-toothed.  Corolla  rotate,  lobes  valvate.  An- 
then  like  those  of  O,  cuspidcUa  and  europcea.  Fruit  ovoid,  shortly  acu- 
Bunatey  putamen  with  a  thin,  crustaceous  or  woody  shell. 

Outer  Himalayan  ranges  between  2500  and  6(XX)  ft,  from  the  Indus  to  Nepal 
Monntarns  of  South  Incua.  Scattered  in  mixed  forentA,  in  moist  shady  ravines, 
dhok  asBOciated  with  Aftr  Mcngum,  Fl.  March- May,  sometimes  in  August 
The  fruit  ripens  Nov.-Feb.,  and  often  remiiins  long  on  the  tree.  A  small  or 
auddle-flixed  tree,  trunk  short,  straight,  girth  5-6  ft.,  branches  widespread] ng, 
Jarming  a  handsome,  broad,  roimd^  depressed,  umorageous  crown.  A  very 
Inse  tree  on  the  Nilgiris.  Young  branches  tetragonal,  light  coloured,  and  warty 
'Viui  lenticels,  bark  of  trunk  i  in.  thick,  gn'y  with  elevated  white  specks,  very 
imeveny  exfoliating  with  brittle  scales.  Wood  pale  brown,  with  some  white 
dots  on  transverse  section,  medullary  rays  and  pores  broader  and  larger  than 
in  O.^ewropcBa  and  0.  cuspidaia.  Moderately  hard,  close,  compact,  not  very 
dcnse^  capable  of  a  high  polish^  not  touched  by  insects,  durable.  Employed  in 
coostnction,  carpentry  and  turnery,  and  for  ^mcultural  implements.  Growth 
aiodemte.  A  section  of  a  tree  43  years  old  (Hort.  Cole.)  showed  43  rings,  on  a 
ladins  of  10  in.    The  bark  is  medicinal,  the  leaves  are  used  as  fodder. 

3.  0.  fragrans,  Thunb. ;  Roxb.  Fl.  Ind.  i.  105 ;  Bot  Mag.  t  1552.— 
Syn.  O.  aaimincUa,  WalL ;  Osmanthtis  fragramtj  Loureiro ;  DC.  Prodr. 
xriiL  291.     Yem.  Shxllingy  dlaftg,  Kamaon. 

4-  smaU  tree,  wholly  glabrous.  Leaves  lanceolate-  or  elliptic-oblong, 
Uade  4-5  in.  long,  acuminate,  narrowed  into  petiole  |-f  in.  long,  entire 
(in  coltivated  trees  often  serrate);  lateral  nerves  numerous,  anastomos- 
iiig  by  prominent  reticulate  and  intramarginal  veins.  Flowers  dioicous, 
iridte,  exceedingly  fragrant,  on  long  slender  pedicels,  in  axillary,  rarely 
tammial  umbelUform  fascicles.  Male  flowers  :  coroUa-lobes  oblong,  imbri- 
cite^  many  times  longer  than  the  small  4-toothed  calyx ;  anthers  like  those 
of  O.  euspidata  and  europcea.  Eudiment  of  ovary  of  2  white  falcate  lobes. 
limit  a  blue,  glaucous  ovoid  drupe,  |  in.  long;  putamen  with  a  hard 
iroody  shelL     Embryo  cylindrical,  radicle  longer  than  cotyledons. 

I  follow  Bentham,  FL  Hongkongensis,  215,  and  Miquel,  Ann.  Mus. 
lAgd.  Bot.  iL  264,  in  replacing  this  species  under  Olea,  There  are  other 
^lecies  with  imbricate  corolla-lobes ;  the  fertile  specimens  from  Kamaon 
tie  in  fruit  only. 

In  Siimore  and  Kamaon  planted  by  temples  and  villages,  and  at  passes,  be- 
Ween  2800  and  6800  it.    At  one  place,  near  Kapkot,  it  covers  a  considerable 
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area  as  a  shrub  ;  but  it  is  uncertain  whether  it  is  originallj  indigenous  in  t^ 
North- West  Himalaya.    Apparently  wild  in  £asteni  ^ei^gal  and  on  the  Isk^^ 
of  Nipon  (Japan),  Miquel  t  c.     Cmtiyated  in  Japan,  China,  and  most  tropic^ 
countries.    In  May,  June,  sometimes  in  Sept.,  the  tree  is  covered  with   tut 
abundance  of  white  or  lignt-jellow  flowers  with  an  exquisite  fragrance,  which 
the  least  breath  of  wind  carries  a  distance  of  several  himdred  yi^ds.    Growtft 
slow,  13  rings  per  in.  radius.   In  Japan  often  a  lai^  tree  (fl.  in  Oct),  in  KamuniM 
small  tree  or  snrub  ;  bark  ^  in.  thick,  dark  or  light-gre^irregularly  longitudi- 
nally rugose,  and  scabrous  with  elevated  tubercles.    Wood  whitish,  mottled 
with  brown.    In  Kamaon  the  flowers  are  placed  among  clothes  to  keep  off  in- 
sects, in  China  they  are  used  to  flavour  tea. 

5.  LIGUSTBUM,  linn. 

Shrubs  or  small  trees,  with  opposite,  entire  leaves.  Flowers  bisexual, 
in  terminal  trichotomous  panicles.  Calyx  small,  4-toothod.  CorollA  with 
a  short  tube  and  4  lobes,  valvate  or  slightly  imbricate  in  the  bud.  Oraiy 
2-celled,  2  ovules  in  each  cell ;  style  short  Fruit  a  berry.  Seeds  4  or 
fewer ;  albumen  copious,  fleshy  or  almost  cartilaginoiis ;  cotyledons  foil- 
aceous,  radicle  superior. 

1.  L.  robustum,  H.f.  &  Th. — Syn.  PhiUyrea  robugta,  Roxb.  FL  Ind. 
L  101.  Olea  robusta,  WalL  ;  Wight  Ic.  t  1242.  Visiania  rohustOj  J)C, 
Prodr.  viii.  289.     Vem.  Keri,  banpatdra,  N.W.P. 

A  moderate-sized  tree,  nearly  glabrous.  Branchlets  dotted  with  small 
elevated  white  specks.  Leaves  ovate  or  ovate  -  lanceolate,  coriaceotu, 
glabrous  on  both  sides,  shining  above.  Flowers  white,  subsessile ;  bracta 
linear,  deciduous.  Eamiflcations  of  panicle  pubescent,  with  long  aoft 
hairs.  Calyx  cup -shaped,  truncate  or  4 -dentate.  Corolla -tube  ^oH; 
lobes  oblong,  valvate  in  bud.  Anthers  on  short  filaments.  Beiiy  cylin- 
drical, often  curved,  J-^  in.  long. 

Mountains  on  the  west  side  of  the  peninsula.  Bengal,  Nepal,  and  Kamaon, 
2500-8000  ft  FL  April-June ;  fr.  Nov.-Feb.  In  mixed  foreste,  scattered,  a 
handsome,  middle-sized  tree,  40  ft.  high,  trunk  erect,  4-5  ft.  girth,  branches  ascend- 
ing, forming  an  oval  crown.  Bark  cinereous,  scabrous  with  nnmerous  waiiBi 
Wood  light-brown,  often  with  white  dots,  fairly  close  and  durable,  said  to  ba 
somewhat  brittle.  In  South  India  the  bark  is  put  into  the  toddy  of  Cctrf^ 
urens,  to  cause  immediate  fermentation.    Closely  allied  are  the  following  tieea  .'— 

1.  L.  campactumf  H.f.  &  Th.  {Olea  compacta,  WalL)  Branchlets  without  dO' 
vated  specks  ;  panicles  compact,  perfectiy  glabrous  ;  lorries  ovoid  or  snl^oboa^ 
i  in.  long.  North- West  Himalaya,  Sarda  to  the  Bias,  at  3600-6000  ft  (Kaian* 
j)eak,  Deoban  range,  D.B.,  June  1863).    FL  May-July. 

2.  L.  nepalense,  Wall,  in  Roxb.  FL  Ind.,  ed.  Carey,  L 151  ;  PL  As.  rar.  t  S70. 
—Syn.  Z.  «ptca/uw,  Don  Prodr.  FL  Nep.  107.  The  Nepal  Privet.  Vern.^ 
ffocha,  Nepal.  Branchlets  dotted  with  callous  spots.  Flowers  white,  subaeaflOe, 
m  compact  villous  panicles  ;  bracts  minute,  deciduous.  Calyx  truncate  or  in* 
distinctly  4-toothed.  Berries  ovoid,  dark  blue,  with  a  beauti&l  bloom  ontheDL 
Nepal.    FL  April-Jime. 

3.  L.  bracteolatum,  Don  L  c.  107,  differs  by  linear-lanceolate  bracts  and  ©oia 
spreading  panicles.  Berries  (always  ?)  subglobose.  Garhwal,  Kamaon,  ^600* 
7000  ft    NepaL 

These  species  of  lAgustrum  require  farther  study. 
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6.  JASMINUIC,  Linn. 

I  or  dimberSy  with  opposite,  rarely  alternate,  imparipinnate,  or 
Ae  leavee.  Flowers  white  or  yellow,  in  axillary  or  terminal  tri- 
18  cymee.  Calyx-lobes  5-10.  Corolla-tabe  cylindrical  or  clavate, 
qpfeading,  5-12-lobed,  the  lobes  imbricate,  often  contorted  in  the 
omens  induded  in  the  tube.  Ovary  2-celled,  1,  2,  rarely  3  ovolee 
ell;  st^le  minutely  2-lobed  at  the  tip.  Berry  2-lobed  almost  to 
or  entire  by  the  flulure  of  1  carpoL  Seed  usnally  1  in  each  lobe, 
liont  albumen ;  cotyledons  thick  and  fleshy,  radicle  inferior. 

ponto,  dinple,  nnifoliolate,  the  petiole  articalate 

the  middle. 

pedicellate,  solitary  or  in  lax  trichotomoiiB  cymes. 

cent;  calyx-segments  5-9,  longer  than  calyx-tube        1.  /.  Sambac. 

cent ;  calyx-segments  5-0,  as  long  as  tube  or  twice 

B  length. 

cL  not  climbing 

nbing ........ 

ms ;  calyx-segments  5-6,  as  long  as  tube 
sabeessile,  in  compact  corymbose  cymes 
Nwite,  imparipinnate^  leaflets  1  or  2  pair ;  or  leaves 

iolate 

losite,  all  imparipinnate,  leaflets  1-8  pair,  the  ter 
largest ;  calyx-segments  nearly  as  long  as  corolla 


2.  /.  arbcTe9eeni. 

8.  /.  UUifoliwfn, 

4.  J,  glanduloeum, 

5.  /.  kir&ulum. 


6.  /.  diapermum, 

7.  /.  ofidnaU, 


8.  /.  grandifiorum, 

9.  /.  rtvoltUum, 


lonte,  all  imparipinnate,  leaflets  3-5  pair,  the  low 
VST,  the  upper  1  or  2  pair  confluent  with  the  ter 
Jeallet        ....... 

irhate,  imparipinnate,  leaflets  1-5  pair 

re  other  species  within  the  range  of  this  Flora ;  a  selection  has  been 
he  more  common  kinds. 

Ehmbac,  Aiton;  Roxb.  Fl.  Ind.  L  88 ;  Wight  Ic.  t  704.— Sans. 
oiphotOy  sqptala;  Pers.  Zamhac,    Vem.  Chamha^  mugray  bel, 

ab,  generally  climbing,  pubescent.  Leaves  glabrate,  opposite, 
)ng,  on  short  petioles,  elliptic  or  rotundate,  entire,  shoilly  and 
lenminate ;  main  lateral  nerves  4-6  pair.  Flowers  white,  fragrant, 
>r  in  3,  5-  or  7-flowered  terminal  cymes.  Calyx-segments  6-9, 
iry,  longer  than  calyx-tube,  and  half  the  length  of  coroUartube 
Berry-lobes  subglobose,  1  or  2. 

ted,  on  account  of  its  delightfullv  fragrant  flowers,  in  numerous  varie- 
and  climbing,  with  larger  and  smaller,  double  and  single  flowers, 
it  India,  and  in  most  tropical  countries.    Believed  to  be  indigenous  in 
rola.    Fl  H.S. 

arborescens,  Eoxb.  FL  Ind.  L  95 ;  Wight  Ic.  t  699 ;  a  tall 
nd  3.  J.  latifolium,  Roxb.  Fl.  Ind.  i  95 ;  Wight  Ic.  t.  703 ;  a 
-are  in  all  other  respects  so  much  alike,  that  with  abundant  speci- 
ore  me,  from  Oudh,  the  Central  Provinces,  the  North-West  ^ma- 
i  other  parts  of  India,  I  find  it  impossible  to  draw  np  distinct 
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descriptions.     Farther  researches  on  the  spot  most  decide  whether  ihm 
species  should  not,  as  suggested  in  Wight  Ic.  t.  703,  be  regaided  as  od& 

More  or  less  pubescent.  Leaves  opposite,  ovate  from  a  broadly  rousdadi 
rarely  cordate  base,  acuminate,  entire,  soft-tomentose  on  both  sides  wlm 
young,  more  or  less  glabrous  afterwards,  blade  3-5  in.  long,  2-3  in.  hroi^ 
petiole  |-f  in.  long ;  main  lateral  nerves  6-8  pair,  3  or  4  pair  appron- 
mate,  from  the  lowest  third  of  the  midrib.  Flowers  white,  firagnnt^  ia 
lax  terminal  trichotomous,  more  or  less  compound  cymes,  witi^  liiMtt 
bracts;  pedicels  as  long  as  calyx,  or  twice,  rarely  3  times  its  langtL 
Calyx-lobes  5  or  6,  linear,  as  long  as  calyx-tube,  or  twice  its  lfiogth» 
always  shorter  than  corolla- tube.  Corolla-lobes  10  or  12,  linear,  acatoor 
cuspidate.  Berries  1  or  2,  ovoid  or  oblong,  often  oblique,  ^  in.  ko^ 
longer  than  calyx-segments. 

Common  in  most  parts  of  India,  except  in  the  arid  region  and  the  noiliMBi 
Panjab.  In  the  outer  Himalaya  extends  to  the  Jumna,  and  ascends  to  4000  ft. 
Often  cultivated  in  gardens,  also  in  the  Panjab.  FL  H.S.  Branchei  wtt 
smooth,  greyish  bark. 

4.  J.  glandnlosum.  Wall. ;  Boyle  HI  p.  268. 

A  climbing  shrub,  wholly  glabrous.  Leaves  shining,  lanoeolaie  or  ofito* 
lanceolate,  blade  3-4  in.,  petiole  ^  in.  long.  Flowers  on  long  filffoni 
pedicels  many  times  longer  than  calyx,  generally  bibracteolate  about  tliB 
middle,  solitary,  or  in  few-flowered  lax  terminal  cymes.  Calyx-lobes  5  or 
6,  linear,  as  long  as  tube.  CoroUa-tube  slender,  1-1^  in.  long;  lobes 6^ 
linear,  a  little  shorter  than  tube. 


Kamaon,  ascending  to  4500  ft,  Sikkim,  Kasia.     Fl.  June,  July  (yeOoVi 
Boyle  ;  white,  Don  Syst  iv.  61). 

5.  J.  hirsntnm,  Willd. ;  Wight  Ic.  t.  702.— Syn.  /.  pubeicens,  B«xK  : 
Fl.  Ind.  i.  91.     Sans.  Kujida,     Vem.  Kunday  kundo. 

A  large  tomentose  shrub.     Leaves  ovate  from  a  rounded  or  codify 
base,  shortly  acuminate,  entire,  blade  1-2^  in.  long,  and  about  |-1^  i^ 
broad,  petioles  ^  in.  long.     Flowers  white,  fragrant,  sessile  or  on  pedi^ 
eels  shorter  than  calyx-tube,  crowded  in  compact,  terminal,  short-pedfll^ 
culate  corymbose  cymes.     Calyx-lobes  8-10,  linear,  hairy,  many  tino** 
longer  than  tube,  nearly  as  long  as  corolla-tube.     Corolla-lobes  6-9,  ]0^ 
ceolate-oblong,  cuspidate,  shorter  than  tube. 

Common  in  the  peninsula,  Burma,  Bengal,  Oudh,  and  the  Central  Proving 
and  extends  in  the  sub-Himalayan  tract  to  the  Jumna  river.    ColtivateS- 
gardens.    Fl.  rains  and  C.S.    Branches  grey-tomentose. 

6.  J.  dispermnm,  Wall.  Roxb.  Fl.  Ind.,  ed.  Carey,  L  99 ;  PL  Aa.  iT* 
t.  274. — Vem.  Surmalij  Kamaon. 

A  scandent  shrub,  wholly  glabrous ;  branches  slender,  4-8ided,  dir-^ 
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k>,  uoifoliolate,  or  iniparipinnate,  leaflets  lanceolate, 
ith  3  01  5  baaal  norves,  the  tenuinal  2-4  in.  long, 
ill.  lateral  1  or  2  pair,  1-lJ  in,  long,  nearly  eeeaile, 
jlLi  .  fragrant,  in  axillary  pedunculate,  few-fiowered 
■  ^h.irt  teeth.  Corolla-tube  claTate,  J  in.  long.'sDg- 
I  tlian  tube,     lierrics  twin,  2-Beeded,  dark  purple. 

fg  to  MJOO  ft.,  Nepal,  Bhutan,  Kasia.    Fl.  H.S. 

I  linn.  —  Vem,    Chnmha,    eliin'ehog,    kiri,  Kaahmir; 
f^  Choaab  ;  Dtu»i,  gatntem,  ICavL 

J  abnib,  extremities  eli^'htly  pabcsccnt  Leaves  oppo- 
L  2-3  in.  long,  leaflets  bincL'olatc,  the  tcnninal  largest, 
!l-3  pail,  subseaailc  ;  common  petiole  margtnatc.  Flowers 
1  pedicds  longer  than  calyx,  in  terminal  few-flowered 
Calyi-segments  S,  subulate,  3  or  4  times  longer  than 
«  king  u  corolla-tube.     Corolla-lubea  5,  acute.     Berries  didy- 

■  Wniiristan.  Ontopof  Mount  Tillah,  Salt  range  at  3000  ft.  Ilima- 
I  - 1')  the  Sarda,  between  301)0  and  IMXKi  ft    Fl  May,  June.    Cul- 
1^    -iiope.    Hardy  in  England. 
mar- 

uxdUbnm.  Linn. ;  Roxb.  Fl.  Ind.  L  100 ;  Wight  Ic.  L  1257. 
^.   HumbOfJati.     {Jaki,  ehambtli,  Kamaon.) 

acuuUot  dabiDQS  ihrub.     Leaves  3-4  in.  long,  imparipinnate, 

^''    ^  pair,  the  lowest  generally  larger  than  those  of  the  uppermost 

-ral  laafleti  sewiln,  the  upper  1  or  2  pair  confluent  with  the  pett- 

•t'ith  the  tetminnl  Isafletj  common  petiole  morginato.     Floweta 

uged  vfth  pniple  outside,  peculiarly  swoet-Bcentcd,  on  slender 

in  tffirp™'"'j  lax  dlTaricate  cymes.     Calyx-s^menta  subulate,  3 

]as  longer  then  tube,  i  the  length  of  corollo-tube.     Corolla-lobes 

'•i%  olifaM  or  ecute.     Berries  didymons,  ovoid. 

vatod  with  Digle  and  doable  flowem^in  gardens  throughont  India;  the 
-  on  meiln  into  gulatid*.  FL  March-Aug.  Wild  in  Neinl  and  Kamnou, 
fif  tDflOOOft. 

9t  Vtrda^am,  Sinu. ;  Wight  Ic  1. 1258.— Yem.  Ckamba,  jvSri,  Pb. 

■11101),  wholly  glabrous.     Branches  angled.     Leaves  alternate, 

iflets  1-5  pair,  ovate,  or  ovate-lanceolate,  the  terminal 

jellow,  &agrant,  in  short,  terminal,  corymbose  panicles, 

SdtortenbnlBte  teeth.   Corolla-tube  J-|  in.  long,  lobes  5,  broad- 

Thiit  didymona,  berries  globose. 

Wanristaa  and  hills  round  the  Peshawar  valley.  Salt  range 
0-0000  ft.^  Himalaya,  Indus  to  Nepal,  between  2000  and  90iH) 
of  the  drier  tracts  Qtunawar).  Bhutan  (Griff.)    On  the  Nilgiris 
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7.  NYOTANTHBS,  TJTin. 

Deciduous,  with  quadrangular  branches  and  scabious  ovate  oppodi 
leave&  Calyx  campanulate,  truncate,  with  5-6  inconspicuous  teedL 
CoroUa-tube  cylindrical,  limb  spreading,  lobes  5-8,  emaiginate  or  bifida 
contorted  in  bud.  Anthers  2,  sessile  near  the  mouth  of  the  ooioik 
Stigma  capitate.  Capsule  chartaceous,  compressed,  2 -celled,  splittmg 
into  2  flat  1 -seeded  cells.     Seeds  erect,  without  albumen,  radide  infakt 

1.  N.  Arbor-tariatiB,  Linn. ;  Roxb.  FL  Ind.  L  86 ;  Bedd.  FL  Sylf.  t 
240. — Sans.  Sephdli,  Vem.  Har^  sihdrUf  saihidri,  JiarsingJiar,  har» 
gar,  saherwa.  Local  names :  Pakura,  laduri,  kurtj  Pb.,  N.  W.P. ;  ShSi, 
Bassi  in  Meywar ;  Khermri,  Idrsdru,  Gonds,  C.P. 

A  large  shrub  or  small  tree,  rough  all  over  with  an  uneven  epidemil 
and  stiff,  whitish  hairs.  Leaves  petiolate,  entire  or  with  a  few  laige  do- 
tant  teeth.  Flowers  sessile,  in  bracteate  fiEiscicles  of  3 ;  bracts  obonta^ 
the  fascicles  pedunculate  and  arranged  in  short  terminal  trichotomooi 
cymes.     CoroUa-tube  orange,  limb  white. 

Cultivated  throughout  India  on  account  of  its  fragrant  flowers,  which  opait 
the  evening  and  drop  at  sunrise.  Indigenous  in  the  sub-Himalayan  forestifiMl 
the  Chenab  to  the  Sarda  river,  and  in  Assam.  Common  in  the  Baiaitcfa  all 
Qonda  forests  of  Oudh,  and  in  Central  India  from  the  Jumna  to  the  Godavof. 
The  old  leaves  shed  Feb.,  the  fresh  foliage  appears  April,  May.  Flowen  mn 
or  less  throughout  the  year,  generally  during  tne  rains.  Seed  ripe  autamiifCflL 
Often  gregarious  in  dry  places,  15-20  ft.  high,  with  a  short  erect  trank,3ft  gntb. 
Bark  J  in.  thick,  light  or  dark  grey,  ereenish  white  or  pale  brown,  ili^i^ 
wrinkled.  Coppices  vi^rously.  B.  Thompson  describes  a  large  cof^ice-voH 
of  it,  near  Bamnuggur  m  Kamaon,  so  dense  as  to  be  almost  impenetrable,  fiw 
which  the  neighbouring  villages  drew  their  supply  of  fueL  Easily  raised  fiW- 
seed.  Wood  brown,  close-grained,  but  splits  when  drying.  Only  used  as  faA^ 
merits  attention  in  that  respect.  The  leaves  are  used  in  polishing  wood.  Tb 
flowers  are  made  into  garlands,  and  a  fine  but  transient  ouff  or  orange-eoifli' 
for  cloth  is  made  from  Uiem. 

Order  LIL  SALVADOEAGEiE. 

Glabrous  shrubs  or  trees.  Leaves  opposite,  petioled,  entire,  with  xid^ 
ute  stiptdes.  Flowers  small,  regular,  tetramerous,  in  paniculate  spik^ 
or  racemes.  Calyx  small,  4-lobed.  Corolla  hypogynous,  membianofO*) 
more  or  less  deeply  4-cleft,  lobes  imbricate.  Stamens  4,  filaments  shoS^ 
inserted  at  the  base  of  the  corolla,  and  alternating  with  its  lobes ;  antb^ 
2-celled,  introrse.  Disc  hypogynous,  4-lobed.  Ovary  free,  2-celled ;  «t^ 
ma  subsessile,  2-lobed,  ovules  geminate,  ascending.  Seeds  1-4,  albuil'''' 
none;  embryo  with  fleshy,  plano-convex  cotyledons. — Boyle  HL  9 
(under  Chenqpodiacece) ;  Wight  lU.  iL  227. 

1.  SALVADOBA. 

Leaves  subcoriaceous,  main  lateral  nerves  anastomosing  by  intramaigi^ 
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Teins.    Floweis  bisexaal,  in  the  axils  of  deciduous  bracts.   Fruit  a  l-seeded 
\arj,  npported  by  the  persistent  calyx. 

flowers  pedicellate,  in  loz,  axillarv  and  terminal,  oft(m  noddins 
panicles  ;  caljx  small,  open,  lobes  less  than  half  the  length 
of  the  reflexed  petals 1.  <S>.  penica, 

I\ffwtn  sessile,  in  compact  erect  axillary  panicles,  shorter  than 
lesTes  ;  calyx  cup-shaped,  lobes  nearly  as  long  as  the  erect 
petals 2.  «9.  oleoide$. 

1.  8.  perrica,  Linn. ;  Roxb.  Cor.  PI.  t.  26  ;  Fl.  Ind.  i.  389 ;  Wight 
k  1621.— Syn.  S.  Indica,  Wight  111.  t.  181.  S,  Stocksii,  Wight  Ic. 
1621  R  Arab.  Ardk,  irak.  Vem.  Kauri  vany  kauri  jal,  jhdr,  jit,jhitf 
Pfc.;  Kabbar,  pilu^  Sindh  ;  Jdl,  kharjaly  N.W.P. ;  JhCil^  Riyputana. 

A  large  evergreen  shrub  or  small  tree,  with  white  branches,  drooping 
Innchlets,  and  glaucous  foliage,  but  much  clearer  and  brighter  green  than 
the  foliage  of  8.  oleoides.  Leaves  varying  in  shape  from  ovate  to  narrow- 
kneeolate,  blade  1-2  in.  long.  Flowers  greeniBh-white,  pedicellate,  pedi- 
ttk  slender,  generally  ^  in.  long,  but  often  much  shorter.  Panicles  axil- 
htj  and  terminal,  lax,  often  nodding,  longer  than  leaves ;  branches  race- 
2D080,  divaricate.  Calyx  open,  cleft  half-way  into  short,  broad,  rounded, 
ciliate  lobes.  Corolla  cleft  nearly  to  the  base  into  4  oblong  lobes,  twice 
tbe  length  of  calyx,  and  generally  reflexed.  Fruit  globose  or  subglobose, 
1-2^  lines  long,  fleshy,  greenish-yellow,  red  when  ripe,  supported  by  the 
ponstent  yellowish  cup  of  the  ccdyx. 

Planted,  particularly  near  Mussalman  tombs,  in  many  parts  of  India.  Wild 
in  the  southern  part  of  the  Multan  and  Dera  Qhazi  Khan  districts,  in  Bhawal- 
vat  and  Sindh.  Plentiful  in  lower  Sindh  and  on  the  Beluchi^tan  hills.  Doubt- 
ndlv  wild  on  rocky  ground  near  the  Kutab  Minar  (Delhi).  <<  On  the  Ganges 
httJES  all  over  down  to  near  Patna ''  (Madden  in  Hb.  Kew).  Wild  on  low  ground, 
laitiealarly  on  saline  soils  in  Rajputana  (Bhurtpur,  Kishengarh,  associated  with 
Vapparii  apfiylloy  Proaopis  iiticiaeroy  and  often  with  Salv.  (decides),  near  the 
eoast  in  Ouzerat,  the  Konkan  (tne  Habshi's  country),  in  the  Circars  and  the 
aorthem  mirt  of  Ceylon.  In  Syria,  Arabia,  Egypt,  Abyssinia,  and  in  Western 
Africa.  The  old  leaves  are  shed  in  April,  the  new  foliage  coming  out  simul- 
taneously. Fl.  Nov.-May  ;  in  the  Panjab  the  fruit  ripens  in  Jane,  in  Sindh  in 
Jan.,  Feb.  Qr^arious.  usually  in  compact  clumps  and  masses,  generally  a  large 
alirab  or  a  small  scruboy  tree,  but  under  favourable  circumstances  attains  30-40 
it,  with  a  short  trunk,  often  crooked  and  fluted,  8-10  ft.  long  and  4-5  ft.  girth. 
Ouths  of  6-8  ft  are  not  rare  in  Sindh,  and  Edgeworth  notes  one  tree  at  Pakpat- 
tsD,  north  of  Jd^ultan,  14  ft  9  in.  girth.  Branches  numerous,  s{)reading,  extrem- 
itiea  drooping,  like  those  of  the  weeping-\%'illow.  Bark  of  branches  shining, 
almost  white,  light  ash-grey,  or  darker.  Bark  of  trunk  thin,  grey  or  brownish, 
iiregnlarly  rugose.  Wood  whitish  yellow,  soft,  tlie  cub.  ft.  (of  Sindh  wood) 
irdghs  40^  lb.  (Dahell),  46  lb.  (Fenner).  Medullary  rays  numerous,  fine,  pores 
large,  in  concentric  belts  of  white  tissue,  alternating  with  darker-coloured  Delta 
of  neiudy  the  same  width.  Easy  to  work,  and  takes  a  beautiful  polish.  White 
•nts  do  not  attack  it,  nevertheless  it  is  but  little  used.  It  is  a  poor  fuel,  and  is 
considered  useless  for  building.  Grows  readily  from  seed  and  coppices  well,  but 
tts  growth  is  iJow. 

Tne  root-bark  is  very  acrid,  and  when  bruised  and  applied  to  the  skin  acts 
like  a  blister  (Pharm.  Ind.  170) ;  the  twigs  are  used  as  tooth-cleaners  {mitwdk). 
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Shoots  and  leaves  are  a  favourite  fodder  of  camels ;  they  are  panfleni;  eaten  m 
ssJad,  and  are  celebrated  as  antidotes  against  poison.  The  fruit  (fw«,  FH;pinf, 
Sindh)  is  pungent,  bitter,  and  aromatic ;  it  is  Qsed^  medicinaUy.  Salvadon 
pertiea  has  be^  identified  with  the  Mustard-tree  of 


2.  8.  oleoidea,  Diie — Tab.  XXZIX-Jacq.  Yoy.  Bot  t  144— Sjil 
8.  indiea^  Eoyle  DL  p.  319.  &  persicOj  T.  Andenon  in  linn.  See.  Joor- 
naly  Y.  SuppL  L  29.  Persian^  Irak-hindi  (Eoyle).  Vem.  Jal^  van,  i«m^ 
mithi  can,  Pb.  ;  Kahbar^  khabhar,  Jhdr,  diar,  mithi  diar^  SiHdh ;  J^ 
N.W.P. 

A  shrub  or  small  tree,  with  stiff  branches,  aah-colonred  or  reddish  gref 
branchlets,  and  dull  cinereous  persistent  foliage.  Leaves  g^ncous,  lineiff' 
lanceolate  or  ovate-lanceolate,  blade  \\-^  in.  long,  membranous  when 
young,  coriaceous  and  somewhat  fleshy  when  full-grown ;  main  lateral  nerves 
often  indistinct  Flowers  greenish-white,  sessile,  in  erect  compact  axilliiy 
paniculate  spikes,  often  clustered  and  e^orter  than  leaves.  Calyx  cap- 
shaped,  divided  half-way  or  nearly  half-way  into  4  rounded,  obtuse  h)xL 
Corolla  as  long  as  or  a  little  longer  than  calyx.  Fruit  globose,  %\  lines 
diam.,  yellow  when  ripe,  dark  brown  or  red  when  dry,  supported  by  the 
persistent  calyx  and  marcescent  corolla. 

Abundant  in  the  driest  and  most  desert  parts  of  the  Panjab,  trans  and  eii- 
Indus,  often  forming  great  part  of  the  v^tation  for  miles,  ascending  to  9000ft. 
trans-Indus,  to  2400  m  the  Salt  range.  Less  common  north  of  the  Salt  nng^ 
In  North  and  Central  Sindh  (often  associated  with  S.  persiea)^  not  oommon 
generally,  but  ia  one  place  (near  Khairpur)  more  common  than  ^'.  penu».  ^ 
Harriana,  Bikanir,  near  Delhi,  Agra,  Bhurtpur,  farther  east  probably  planted ; 
also  at  Aden.  The  leaves  are  renewed  about  April,  the  younff  foliage  is  often 
dark  greenish-grey,  but  dull  grey  when  full-grewn.  FL  genendly  March,  Apiil; 
It.  about  June. 

In  arid  and  saline  soil  a  stunted  scrub,  but  attains  20-25  ft.  under  favonnUe 
conditions.  Trunk  short,  often  twisted  or  bent,  girth  5-6  fL,  2  trees  11  ft«  4 
in.  and  12  ft.  girth  near  Multan,  noted  by  Edgeworth.  Laige  trees  genenHy 
hollow.  Branches  numerous,  stiff,  divergent,  twisted,  often  swollen  at  foAt 
Branches  stiffer  and  crown  narrower  than  S.  persica,  Branchlets  ash-colomed 
or  reddish  grey.  Bark  ^  in.  thick,  whitish  grey,  or  dark  grev,  deft  into  small 
plates  by  irregular  shallow  cracks,  mostly  longitudinal,  and  fewer  cro6a-ciaeki> 
Inner  substance  hard  compact.  Wood  whitiBh,  compact,  soft,  weight  49  lb.  P^ 
cub.  ft.  (Sindh).  Structure  similar  to  that  of  S.  perdca.  Not  touched  by  wfito 
ants  in  Sindh.  In  the  South  Paniab,  where  timber  is  scarce,  it  is  often  emplof^ 
for  building,  and  for  agricultural  implements  ;  Persian  wheels  are  made  of '% 
and  (in  Sindh)  knee-timbers  of  boats.  A  poor  fuel,  requires  9-12  months  to  di^i 
gives  no  heat,  but  mixed  with  scraps  of  pine- wood  is  useftd  for  brick -bununSj 
Leaves  a  great  deal  of  ash,  and  olocks  the  fire-places  speedily.  Shoots  and 
leaves  are  much  browsed  by  camels.  The  fruit  {rti^  f^^*  P^^j^>  P^- »  ^^ 
Sindh)  is  sweet,  and  is  eaten  largely.  When  dried  it  forms  an  article  of  tnde, 
and  tastes  somewhat  like  currants. 

Ovoid  ciuereous  galls  are  often  formed  on  petioles  and  flower-stalka^  and 
small  clustered,  deformed  leaves  grow  frequently  in  large  numbers  among  ^ 
flowers.  The  tree  grows  readilv  from  seed,  and  coppices  fairly  well.  Itsgrowtn 
is  believed  |o  be  more  rapid  than  that  of  S.  persuxiy  but  the  annual  rings  are 
ver^  indistinct,  and  obsciued  by  the  numerous  concentric  belts  of  altenatiog 
white  and  darker  tissue  (often  15-16  on  1  in.  of  radius). 
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rrees,  shmbe,  often  climbing,  or  horba  Leayes  opposite,  generally 
inected  by  interpetiolar  stipulea  or  by  a  raised  line.  Flowers  regular, 
i-merons.  CoroUa  hypogynous,  regular  or  irregular.  Stamens  epipeta- 
my  usually  alternating  with  the  corolla-segments.  Ovary  free,  2>celled  ; 
1b  simple,  stigma  often  2-lobed.  Seeds  albuminous. — Wight  111.  ii. 
0 ;  Bentham  in  Joum.  Linn.  Soc.  i.  52. 

nt  indehiicent,  with  a  shell-like  rind ;  flowers  pentamcroos, 
ooroUa  valTate  in  bud 1 .  Stryounos. 

utacapmle,  dehiacent  aepticidally  ;  flowers  tetrameroua,  cor- 
olla imbricate  in  bad 2.  Buddlha. 

L  STBYCHNOS,  Linn. 

Trees  or  climbing  shrubs,  with  entire  3- 5 -nerved  leaves.  Flowers 
ntameroua,  bisexual.  Corolla  tubular  or  funnel-shaped,  lobes  valvate. 
Iimens  inserted  in  the  throat,  filaments  short  Style  fdiform,  stigma 
{ritate,  or  indistinctly  2-lobedj  ovules  numerous,  placentas  fleshy, 
Inate  to  both  sides  of  the  dissepiment.  Fruit  a  berry  with  a  shell-like 
nd,  the  seeds  large,  compressed,  embedded  in  a  fleshy  pulp.  Embryo 
loit  straight  eccentric,  in  a  cartilaginous  albumen. 

•oDa  eampannlate,  throat  bearded  ;  fruit  black  when  ripe,  } 

in.  diam.,  1-seeded 1.  iS^.  paUUorum. 

nOa-tabe  cylindiic,  many  times  longer  than  calyx ;  fmit 

oiange  when  ripe,  8-4  in.  diam.,  many-seeded  .  ,       2,  S,  Nvx-vomica. 

1.  8.  potatorum,  Linn.  fil. ;  Koxb.  Cor.  PL  t  5  ;  Fl.  Ind.  i.  576  ; 
i^tIlLtl56. — The  elearing-nut  tree,  Sslub,  Kataka.  Yom.  Nermali, 
rmaUy  nel^mal. 

A  middle-sized  tree,  evergreen,  wholly  glabrous  ;' trunk  often  irregu- 
jj  fluted.  Leaves  coriaceous,  ovate  or  rotundate,  subsessile,  or  very 
irtlypetiolate,  2-3  in.  long.  Flowers  white,  fragrant,  in  short  peduncu- 
B  gbtbrous  cymes,  on  the  previous  year's  wood,  at  the  base  of  this  year's 
inehletB.  Corolla-tube  campanulate,  with  tufts  of  white  hair  at  the 
18  of  the  segments  between  the  stamens.  Style  cylindric,  from  a  coni- 
baae,  stigma  indistinctly  2-lobed.  Berry  subglobose,  black  when  ripe, 
eededy  |  in.  diam.     Seeds  compressed,  nearly  circular. 

Sooth  India,  Benml,  Behar,  Bijoragogurh  forests,  and  probably  elsewhere  in 
I  Gmtr.  Prov.  Bark  dark-coloured,  deeply  cracked.  Fl.  H.S.  Wood  dur- 
Bf  hard  and  close-grain^.  MeduHary  rays  numerous,  whitish  in  darker 
me.  Pores  in  large,  irregularly  ramifi(Hl  patches  of  whitish  tissue.  Pulp  of 
I  finiit  eaten.    The  ripe  seeds  are  used  to  clear  muddy  water. 

2.  8.  Nnx-vomica,  Linn. ;  Roxb.  Cor.  PI.  t  4 ;  Fl.  Ind.  L  575 ;  Bedd. 
.  Sylv.  t  243;  Benth.  L  c.  103. — Vem.  Kuchla,  k<jjra;  Khahaung, 

UCUL 

A  small,  slow-growing,  evergreen,  glabrous  trea  Leaves  ov>ite  or  rotun- 
te,  coiiaceonB,  shining,  blade  4-5  in.,  petiole  ^  in.  long.  Flbwers  green- 
L  white,  on  terminal  pubescent  pedunculate,  corymbose  cymes.    Corolla- 
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tube  cylindric,  4-5  times  longer  than  calyx,  throat  glabrous.  Style  filifonn, 
stigma  undivided.  Berry  as  large  as  an  orange,  and  of  the  same  cobur. 
Seeds  flat,  grey,  shining,  circular  or  reniform. 

South  India,  Burma,  Bengal,  Qorakhpur  forests  (D.B.),  and  probably  also  in 
the  Centr.  Prov.  Bark  smooth,  ash-coloured,  young  shoots  shining,  deep  gieen. 
Wood  hard^  durable,  of  a  bitter  taste.  Structure  similar  to  that  of  JS.  potatorumt 
but  the  whitish  patches  more  in  concentric  lines.  Weight  48.75  lb.  (D.B.  exp. 
1864),  56  lb.  (Skinner^.  Value  of  P.  623  (B.B.),  1120  (Sk.)  The  seeds  contain 
0.28-0.53°/p  of  Strychnia,  an  extremely  bitter  and  most  poisonous  alkaloid, 
mixed  with  Brucia,  another  alkaloid  closely  related  to  it.  These  substances 
are  also  found  in  the  bark  of  aS'.  N^tix-vomica,  and  in  the  bark  and  root  of 
several  other  species  of  the  genus.  They  seem  to  constitute  the  poisonous  prin- 
ciple in  the  C/pas  Radja  or  Tieute,  the  arrow-poison  of  the  Moluccas,  prepared 
from  the  root-bark  of  a  climber  (^S^.  TieiUe,  Lesch. ;  Miq.  FL  Ind.  Bat.  ii  380). 
Igasuric  acid  (similar  to  Malic  acid)  is  associated  with  these  alkaloids.  The 
orange-coloured  pulp  of  the  fruit  is  eaten  by  birds. 

2.  BXJDDIiEIA,  Linn. 

Shrubs,  with  a  mealy  or  woolly  tomentum,  rarely  glabrous.  Flowen 
tetramerous.  Corolla-lobes  imbricate  in  bud.  Stamens  4,  anthers  nearly 
sessile.  Capsule  opening  septicidally  in  2  entire  or  bifid  valves,  leaving 
the  dissepiment  free  in  the  centre.     Seeds  small,  numerous. 

Flowers  in  dense  cylindrical  leafless.spikes ;  tomentum  white  or 

yellowish I.  B.  atiaiiea. 

Flowers  in  leafy  panicles ;  tomentum  tawny  or  rust-coloured    .        2.  B.  jpaniaiht^ 

1.  B.  asiatica.  Lour. — Syn.  B,  discolor,  Eoth;  Wight  Ic.  t.  894.  B. 
Neemda,  Roxb.  FL  Ind.  i.  396.     Vem.  Bhati,  dharda,  shiuntra,  Kamaon. 

A  large  shrub;  branches,  inflorescence  and  under  side  of  leaves  ooveied 
with  a  white  or  yellowish  soft  tomentum  either  dense  and  thick,  or  nx)ie 
or  less  mealy.  Leaves  lanceolate,  3-6  in.  long,  on  a  short  petiole,  entire 
or  serrulate,  usually  glabrous  above.  Flowers  white,  odorous,  nearly  fle»- 
sile,  in  dense  cylindrical  bracteate  erect  spikes,  often  interrupted  at  the 
base,  either  solitary  and  terminal,  or  several  together  at  the  ends  d 
branches.  CoroUa-tube  pubescent  outside,  less  than  twice  the  length  of 
calyx,  lobes  rounded,  obtuse.     Valves  of  capstde  bifid. 

A  common  shrub  in  South  India,  Burma,  Bengal,  Oudh,  along  banks  of  nal* 
lahs  and  ravines.  In  the  sub-Himalayan  tract  extends  as  far  west  as  the  IndiUi 
ascending  to  4000  ft.  China.  Indian  Archipelago.  Fl.  Feb.- April.  In  niodk 
parts  of  Surma,  this  and  Blumea  are  common  shrubs  on  deserted  hill-clearing 
(Toungyas). 

2.  B.  paniculata,  WalL  ;  Roxb.  Fl.  Ind.,  ed.  Carey,  i  412.— Sya  ^• 
crispa,  Benth.  ;  DC.  Prodr.  x.  444.  Vem.  Spera  wuna,  Afg.;  DhoU^ 
Ohuttia,  N.W.  Him.     Also  known  by  the  names  of  the  preceding  species- 

A  shrub  or  small  tree,  with  a  gnarled  and  crooked  stem;  biancheB 
woody,  bark  peeling  off  in  long  shreds ;  branchlets,  leaves,  and  uAof- 
escence  densely  clothed  with  soft  rust-coloured  or  tawny  tomentam* 
Leaves  extremely  variable,  from  lanceolate,  entire,  to  ovate-triangul^^ 
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itate  and  deeply  cut ;  blade  4-6  in.,  petiole  ^-1|  in.  long.  Flowers  enib- 
sile,  white,  fragrant,  in  bracteate,  generally  pcHlimculate  clusters,  form- 
;  iiiegalar  terminal,  leaf -bearing  panicles.  Bracts  linear,  generally 
iger  than  flowers.  Corolla  densely  tomentose  outside,  tube  cylindrical, 
ice  the  length  of  calyx,  lobes  rounded,  obtuse. 

Bimalaya,  Indus  to  Bhutan,  ascending  to  7000  ft.    Afghanistan.   Beluchititan. 

Order  LIV.  AFOGTNEJE. 

Trees,  shrubs,  twiners,  rarely  perennial  herbs,  the  juice  frequently 
ilky.  Leaves  entire,  opposite  or  whorled,  very  rarely  alternate,  without 
[pides,  or  with  small  glandlike  intrapetiolar  or  interpetiolar  stipules, 
lowers  regular,  usually  cymose.  Calyx  free,  divided  nearly  or  quite  to 
16  base  into  5  segments  or  sepals,  generally  imbricate  in  bud.  Corolla 
fpogynous,  gamopetalous,  with  5  8j>reading  lobes,  contorted,  rarely  val- 
kte  in  bud,  the  throat  hairy  inside,  or  closed  with  a  corona  of  scales, 
tamens  5,  inserted  in  the  tube,  alternating  with  the  corolla-lubes ;  anthers 
«et,  2-celled,  the  cells  opening  inward  in  longitudinal  slits,  the  pollen 
a  collected  in  masses.  Pistil  dicarpellary  ;  the  carpels  either  distinct 
dow,  or  united  in  a  2-ceUed  ovary  with  axile  placentas,  or  in  a  1 -celled 
my  with  parietal  placentas  ;  ovules  few  or  more  generally  numerous ; 
fie  single  or  2  distinct  styles ;  stigma  usually  thickened.  Seeds  often 
wing  a  coma  or  tuft  of  long  hairs,  usually  albuminous,  embryo  straight 
•Eoyle  IlL  269 ;  Wight  IlL  ii.  160. 

xdt  a  fleshy  indehiscent  benr,  generally  1  -  4  -  seeded  ; 

leaves  opposite ;  spines  aziilary         ....       1.  .Cabissa. 
mtabffge  subglobose  drupe,  with  hard  fibrons  endocarp  ; 

leaves  alternate,  crowded  at  the  ends  of  branches       .       2.  Cerbera. 
idt  of  2  many-seeded  follicles,  distinct  from  the  begin- 
ning, or  sei>arating  when  ripe. 
Seeds  naked,  angular,  embedded  in  pulp ;  leaves  opposite      3.  TABERNiSHOirrANA. 
Seeds  naked,  winged ;  leaves  alternate,  sessile  4.  Khazva. 

Seeds  naked,  winged.;  leaves  alternate,  petiolate,  crowded 

at  the  ends  of  branches 5.  Plumebia. 

Seeds  with  a  toft  of  hairs  at  the  lower  end — that  is,  the 
end  opposite  the  hilom  ;  leaves  opposite ;  stamens 

•zserted 6.  Wbioutia. 

Seeds  flat,  attached  in  the  middle,  with  a  fringe  of  hairs 
all  round ;  and  prominent  tafts  at  the  ends ;  leaves 

whorled 7.  Albtonia. 

Seeds  with  a  toft  of  hairs  at  the  hilum — that  is,  at  the 
upper  end ;  corolla  without  aj)pendicos. 
A  small  tree,  not  climbing ;  fruit  of  2  distinct  follicles      8.  Holarrhena. 
Climbers ;  fhiit  of  2  distmct  follicles         ...      9.  Ichnocarpus. 
Climbers ;  froit  a  long  cylindrical,  2-valved  capsule, 
separating  into  2  loUicles  when  ripe. 
Glabrous ;  corolla- tube  short  cylindrical ;  limb  ]  in. 

across 10.  Yallaris. 

Tomentose;  corolla  hypocrateriform,  limb  2-8  in. 

across .11.  Chonemorfha. 

Seeds  pnbMcent  all  over,  and  with  a  tuft  of  hairs  at  the 
hunm ;  a  corona  of  5  laciniated  appendices  opposite 
to  the  corollA-lobes 12.  Kerium. 
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3.  SYBINQAjL  Linn. 

Shrubs  or  small  trees,  with  entire  or  pinnatifid  decidaons  leaves;  floiren 
in  a  terminal  thyrsus,  consisting  of  numerous  compound  trichotomous 
cymes.  Calyx  more  or  less  persistent,  campanulate,  4-toothed,  teeth 
often  small.  Corolla  hypwcrateriform ;  tube  longer  than  calyx,  limb  4- 
lobed,  the  lobes  valvate  in  bud.  Stamens  2,  inserted  on  the  corolla-tube. 
Ovary  2-celled,  2  ovules  in  each  cell;  stigma  bifid.  Fruit  a  coriaceou 
capsule,  more  or  less  cylindrical,  2-celled,  2-valved,  dehiscing  loculicidallji 
the  valves  septiferous.  Seeds  pendulous  in  pairs  from  the  top  of  eadi 
cell,  with  a  narrow  wing  all  round.  Embryo  straight  in  a  fleshy  albu- 
men, cotyledons  foliaceous,  radicle  superior. 

Leaves  elliptic -oblong,  pale  beneath,  8-5  in.  long,  yonng  parts  pu- 
bescent       1.  S.  MrnoH 

Leaves  lanceolate  elliptic  or  pinnatifid,  1-2  in.  long ;  wholly  glab- 
rous   2.  8, penkk' 

1.  8.  Emodi,  Wall. ;  Royle  HI.  t.  65. — Vem.  Banphunt,  ban  daklmt 
banckir,  razli,  juari,  raru/kruny  rangchuiy  kchimu,  lolti,  teila^  shafrif 
shapri,  duden,  chilanghati,  Pb. 

A  large  deciduous  shrub  ;  glabrous,  inflorescence  only  and  young  leamj 
pubescent.     Leaves  elliptic-oblong,  entire,  base  acute,  apex  shoi 
nate,  pale  beneath,  blade  3-5  in.,  petiole  1  in.  long ;  main  lateral  nc 
6-8  pair,  arcuate.     Flowers  purplish  lilac,  scented  ;  thyrsus  pyramidal, 
in.  long,  with  lanceolate  deciduous  bracts,  the  lower  branches  in  the 
of  leaves,  flowers  on  short  pedicels,  crowded  in  short  compact 
Calyx -teeth  triangular,  often  very  short      Corolla- lobes  linear- ol 
generally  with  an  inflexed  point :   tips  of  anthers  exserted.      Caj 
cylindrical,  acute  at  both  ends,  |  in.  long,  often  curved. 

Safedkoh,  trans-Indus  9000  ft.    Abundant  in  many  parts  of  N.W. 
from  the  Indus  to  the  Sarda,  ascending  to  11,000  ft,  in  the  outer  moister 
as  well  as  in  the  inner  more  arid  tracte  (Lahoul).    Hardy  in  England.   Ai 
vated  form  raised  from  Himalayan  seea,  is  described  and  figured  in  Bot 
vol.  31,  tab.  6,  with  white  flowers,  and  a  heavy  unpleasant  smell.     ¥L  ] 
Aug.;  fr.  Sept-Oct     Attains  8-10  ft.,  the  bark  of  branches  is  waited 
lar^e  whitish  lenticels.     Wood  white,  even-  and  close-grained.    Leaves 
as  fodder  for  goats. 

2.  8.  perBica,  Linn.  Bot  Mag.  t  486. — Yem.  Hidrniln^  Kashmir. 

A  glabrous  shrub.    Leaves  elliptic  lanceolate  or  pinnatifid,  1-2  in. 
Flowers  white  or  purplish  lilac,  scented,  thyrsus  narrow  pyramidal, 
in.  long,  with  linear  bracts ;  flowers  in  regular,  trichotomous,  but 
incomplete  cymes,  the  terminal  on  pedicels  ^-\  in.  long,  the  lateral 
subsessile.      Limb  of  corolla  spreading,  lobes  ovate  or  obovate, 
edges  thickened.     Capsule  cylindrical,  \  in.  long. 

Cultivated  in  Kashmir  and  at  Lahore.    Found  (apparently  wild,  with 
leaves)  by  Dr  Stewart  near  Kanigorum,  the  chief  village  of  Waziristaii,  est 
eastern  dank  of  the  Suliman  range,  at  8000  ft    Believed  to  be  indigea  ^ 
Persia,  whence  it  has  been  introduced  to  Europe ;  hardy  in  England,  and 
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reiywhere  in  gaidena  with  Svrin^a  tndgaris,  Linn.,  which  \a  marked  by  broad- 
?ite  or  cordate  leavea.    Leafless  in  winter  ;  fl.  April- May. 

4.  OlaEA,  Linn. 

l^ees  or  shrubs,  with  opposite,  coriaceous,  persistent  leaves.  Flowers 
[ken  umsexuaL  Calyx  shortly  campanulatc,  4-dentate  or  truncate.  Cor- 
Qa  with  a  short  tube  and  4  spreading  lobes,  valvate  or  imbricate  in  bud 
n  t  species  not  Indian  wanting).  Stamens  2,  exserted.  Ovary  2-ceUed, 
ondes  in  each  cell ;  stylo  short,  stigma  bifid,  or  capitate.  Fruit  a  drupe, 
10  endocarp  usually  hard,  the  exocarp  fleshy.  Seed  solitary,  rarely  2, 
bamen  fleshy,  its  cells  filled  with  oil.  Embryo  straight,  nearly  as  long 
I  the  seed,  cotyledons  foliaceous,  radicle  superior. 

rtinil  nerves  indistinct,  leaves  clothed  beneath  with  a  film  of 

nddish  scales 1.  0.  aupidaUi, 

itenl  nerves  distinct,  leaves  without  scales  beneath. 
Hovers  in  compound  trichotomous  cymes  ;  corolla-lobes  val- 
vate         2.  0.  glandvlifera. 

Rowers  in  ombelliform  fascicles  ;  corolla-lobes  imbricate  8.  0.  fragrans, 

I  0.  cngpicUta,  WalL—Tab.  XXXVIII..Syn.  O.  ferruginea,  Eoyle 
L  i  65.  Yem.  Khioan,  shtoan^  Trans  -  Indus  ;  2kiitun,  Afghanistan 
affith).     Ko,  kohii,  kdo^  Awm,  Pb. ;  Jrati,*N.W.P. ;  KaJiu,  khdu,  Sindh. 

A  middle-sized  unarmed  tree.  Branchlets,  petioles,  and  inflorescence 
4hed  with  a  white  or  grey  film  of  minute  scales.  Leaves  oblong- 
leeolate,  cuspidate,  entire,  2-4  in.  long,  shining  above,  thickly  clothed 
Math  with  a  dense  ferruginous  or  red  film  of  scales,  the  scales  minute, 
liealar,  fixed  in  the  centre,  circumference  minutely  and  irregularly 
itate;  midrib  prominent;  lateral  nerves  invisible  beneath,  indis- 
stty  visible  on  the  upper  surfEice,  anastomosing  by  intramarginal  veins. 
Nrars  whitish,  bisexual,  in  axillary,  more  or  less  regularly  trichotomous 
Ms,  generally  shorter  than  leaf,  equalling  about  half  its  length. 
lets  luiear,  caducous  ;  the  lateral  flowers  sessile  or  subsessile,  the  ter- 
lal  pedicellate.  Calyx  short-campanulate,  with  4  short  teeth,  nearly 
jMaite.  Corolla  rotate,  lobes  ovate,  acute  with  a  distinct  midrib, 
Vftte  in  bud.  Anthers  oval,  the  cells  contiguous  on  the  outside, 
UBoing  laterally,  separated  on  the  inside  by  the  broad  elliptic  connect- 
;  filaments  short,  affixed  at  the  back,  a  little  above  the  base,  between 
jreontiguous  cells.  Style  short,  stigma  thickened,  bifid.  Drupe  ovoid, 
^  in.  long,  black  when  ripe,  supported  by  the  remains  of  calyx ; 
scanty,  oily,  putamen  thick,  hard,  bony. 

idant  in  the  trans-Indus  territory,  one  of  the  characteriBtic  trees  on  the 
flank  of  the  Suliman  range.  In  Afghanistan,  Beluchistan,  the  hills  of 
Sindh,  the  Panjab  Salt  range,  and  in  many  parts  of  the  outer  ranges  of  the 
|r.  Himalaya,  ascending  to  6000  ft.,  and  extending  east  to  the  Jimma  river. 
Pimconmion  on  the  Tonse  river,  near  Bastil  (D.B.) 

numot  follow  Dr  Stewart  and  others  in  identifying  the  Indian  tree  with  OUa 
licMy  L.  The  distingqiflhing  characters  of  the  Lidian  tree  are  a  more  lax  in- 
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florescence,  the  upper  side  of  the  leaves  deep  glossy  ereen,  not  grey  or  dull  green, 
as  in  the  Mediterranean  tree,  the  under  side  red  or  terraginous  instead  of  white, 
smaller  fruit,  the  absence  of  spines,  and  a  more  distinctly  marked  heaitwood. 
These,  it  is  true,  are  not  characters  to  which  systematic  botanists  commonly 
attach  much  value,  but  the  appearance  of  the  trees  is  different,  and  there  is  this 
important  fact,  that  though  toe  tree  is  common  in  Sindh  and  the  hills  of  the 
Panjab,  there  is  no  trace  of  its  ever  having  been  cultivated,  and  the  fruit  tmned 
to  account  on  a  large  scale  in  those  countries.  Should  eventually  intermediite 
forms  be  discovered,  and  should  botanists  agree  to  r^;ard  the  Indian  and  Weit 
Asiatic  tree  as  one  species,  then  the  remarkable  fact  will  have  to  be  ezpkined 
that  the  art  of  improving  the  tree  by  cultivation,  and  crafting  it^  was  not  pnc- 
tised  in  the  Panjab  at  an  earlv  age.  In  Palestine  the  Olive  tree  has  been  col- 
tivated  from  time  immemorial  for  the  sake  of  its  oil,  and  in  Greece  also  its  eat 
tivation  is  very  old,  for  Solon  (earlv  in  the  sixth  century,  B.a)  enacted  kin 
regarding  the  growth  of  the  Fig  and  the  Olive.  The  tree  is  in(Ugenou8  in  Sjiis, 
and  probably  in  Greece  also.  Greek  colonists  carried  the  tree  westward,  to  My, 
Istna,  Spain,  and  the  South  of  France,  and  thus  the  Olive  has  ^pradually  become 
completely  naturalised  in  the  western  Mediterranean  r^on,  for  it  spreads  readflj, 
and  the  self-sown  or  bird-sown  seedlings  revert  more  or  less  to  the  wild  km. 
The  eastward  spread  of  the  Olive  has  been  much  less  marked.  At  the  time  of 
Herodotus,  in  tne  fifth  century,  B.C.,  the  Olive  was  not  known  in  Persia,  and  in 
India  the  attempts  made  to  grow  the  Mediterranean  Olive  are  of  recent  date,  and 
have  not  hitherto  been  successful  The  real  Olive  is  called  ZaiHln  in  Fasin 
and  Arabic  ;  it  has  no  Sanskrit  name,  and  Olive  oil  is  not  mentioned  by  old 
Sanskrit  writers.  Few  subjects  are  more  interesting  than  the  spread  of  the  cul- 
tivation of  this  useful  tree,  and  the  interest  is  heightened  by  the  close  affinity  of 
the  West  Asiatic  and  Indian  species. 

The  Indian  tree  grows  precariously,  the  leaves  are  shed  in  Januaiy  and 
February,  and  are  renewea  immediately  afterwards.  It  flowers  from  Apnl 
to  May,  sometimes  in  September ;  the  fruit  ripens  Aug.-Nov.  The  ^powth 
is  slow.  The  tree  is  often  kept  down  by  lopping,  but  when  it  gets  fur  pig 
and  some  protection  it  attains  a  considerable  size,  30-40,  rarely  50  ft,  with 
a  short  massive  trunk,  often  gnarled  and  bent,  girth  6,  at  tunes  10-lS  ft 
Branches  stiff,  crooked,  widespreading,  formic^  a  broad  depressed  lonnded 
crown.  The  foliage  is  deep  glossy  green.  The  branches  are  always  ob- 
armed,  whereas  they  are  on«n  spinescent  on  the  wild  OUve  of  the  Medir 
terranean  region.  Bark  thin,  smoothish,  undulated  while  young,  when  old 
exfoliating  in  long  irregular  narrow  stripe.  Heartwood  with  a  weU-defioed 
outline,  dark  brown,  onen  nearly  black  and  beautifully  mottled.  Sapwood 
yellowish.  The  wood  of  the  Mediterranean  tree  is  yellowidi  brown,  ifl** 
gularly  mottled  and  veined  with  dark  blackish-brown  veins.  In  wei^t  tf^ 
structure  there  seems  to  be  no  marked  difference.  Wood  from  Sindh  wctthi 
65  Ib.y  and  this  is  about  the  weight  of  the  Mediterranean  wood.  The  medu* 
lary  rays  are  fine  and  very  close  tc^ether  ;  the  wood  is  marked  by  numsiov 
wmtish  dots  generally  arranged  in  wavy  concentric  lines.  AnTinfii  lisgs  not 
very  distinct,  often  marked  by  a  dark  line  without  dots.  The  wood  takes  i 
beautiful  polish,  is  very  hard,  is  highly  prized  for  turning,  for  crooked  tint- 
bers  of  the  Indus  boats,  and  amcultural  implements  ;  conuie  are  carved  of  ^ 
It  3riclds  excellent  fad,  and  ms^es  good  charcoaL  The  fruit  is  a  favourite  food 
of  crows,  and  ripe  fruit  is  not  often  seen  on  the  trees.  The  perican>  is  oilji  ^ 
that  of  the  real  OUve  tree.  In  Afghanistan  oil  is  extracted  mm  the  indigovHtf 
tree  in  a  small  way,  and  used  medicinally  (Irvine,  Bellew),  and  about  1861  m 
experiment  was  made  in  Kohat  to  extract  oil  on  a  larger  scale.  The  oil  wtf 
excellent^  but  the  quantity  obtained  was  insufficient  to  repay  an  extension  of  tb^ 
process.    So  much,  however,  is  dear,  that  oil  can  be  made  from  the  fruit  d^ 
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Indian  tree ;  and  it  seems  probable,  tbat  by  grafting  or  other  means  the  yield 
nay  eventually  be  improveo. 

2.  O.  gludnlifera,  Wall ;  Wight  Ic  t  1238  ;  Bedd.  FL  Sylv.  t.  238. 
— 8yiL  O.  paniculaia^  Koxb.  FL  Ind.  i  105,  not  paniculatay  R  Brown 
(an  Anstnilian  speciee);  O,  Roxhurghiana^  Roem.  ot  Schultes.  Vem. 
OuKlij  rabdn^  nra,  p?udskf  Pb. ;  OaiVf  galdUy  garur,  Kamaon. 

Wholly  glabrous.  Leaves  ovate  or  elliptic,  long  •  acuminate,  entire, 
Made 4-5  in.,  petiole  1-1^  in.  long;  main  lateral  nerves  6-8  pair,  on  the 
under  nde  with  small  oval,  open  hollow  glands  in  their  axils.  Flowers 
white,  in  terminal  and  lateral  pyramidal  compound  trichotomous  cymes ; 
biftctB  deciduous.  Calyx  4-toothed.  Corolla  rotate,  lobes  valvate.  An- 
them like  those  of  O.  cuspidata  and  europcna.  Fruit  ovoid,  shortly  acu- 
minatSy  putamen  with  a  thin,  crustaccous  or  woody  shell. 

Outer  Himalayan  ranges  between  2500  and  6CX)0  ft,  from  the  Indus  to  Nepal 
Manntains  of  South  Inoia.  Scattered  in  mixed  foreHts,  in  moist  shady  ravines, 
efken  associated  with  Acer  chlongvm,  Fl.  March- May,  sometimes  in  August 
The  £niit  ripens  Nov.-Feb.,  and  often  remains  long  on  the  tree.  A  small  or 
middle-sized  tree,  trunk  short,  straight,  girth  5-6  ft.,  branchen  widespread] ng, 
fanning  a  handsome,  broad,  round^  depressed,  umbrageous  crown.  A  very 
laifle  tree  on  the  Nilgiris.  Young  branches  tetragonal,  light  coloured,  and  warty 
"wiui  lenticels,  bark  of  trunk  1  in.  thick,  grt^y  with  elevated  white  specks,  very 
uneven,  exfoliating  with  brittle  scales.  Wood  pale  brown,  with  some  white 
dots  on  transverse  section,  medullary  rays  and  pores  broader  and  larger  than 
in  O.^europcea  and  O,  eutpidata.  Moderately  hanl,  close,  compact,  not  very 
dense,  ea|)able  of  a  high  plolish,  not  touched  by  insects,  durable.  Employed  in 
eonstmction,  caipent^  and  turnery,  and  for  agricultural  implements.  Urowth 
moderate.  A  section  of  a  tree  43  years  old  rilort.  Calc.)  showed  43  rings,  on  a 
ladins  of  10  in.    The  bark  is  medicinal,  the  leaves  are  used  as  fodder. 

3.  0.  fragraiui,  Thunb. ;  Roxb.  Fl.  Ind.  L  105 ;  Bot  Mag.  t.  1552.— 
Syn.  O.  acttmtTiatay  WalL ;  Ositianthus  /ragrarm,  Loureiro ;  DC.  Prodr. 
viiL  291.     Vem.  l^iUling,  nlwng,  Kamaon. 

A  small  tree,  wholly  glabrous.  Leaves  lanceolate-  or  elliptic-oblong, 
blade  4-5  in.  long,  acuminate,  narrowed  into  petiole  ^-f  in.  long,  entire 
(In  cultivated  trees  often  serrate) ;  lateral  nerves  numerous,  anastomos- 
ing by  prominent  reticulate  and  intramarginal  veins.  Flowers  dioicous, 
irliite,  exceedingly  fragrant,  on  long  slender  pedicels,  in  axillary,  rarely 
terminal  umbellifonn  fascicles.  Male  flowers  :  corolla-lobes  oblong,  imbri- 
cste,  many  times  longer  than  the  small  4-toothod  calyx ;  anthers  like  those 
of  O.  cmpidata  and  europcea.  Eudiment  of  ovary  of  2  white  falcate  lobes. 
f!niit  a  blue,  glaucous  ovoid  drupe,  f  in.  long;  putamen  with  a  hard 
iroody  shelL     Embryo  cylindrical,  radicle  longer  than  cotyledons. 

I  follow  Bentham,  FL  Hongkongensis,  215,  and  Miquel,  Ann.  Mus. 
liagdL  Bot  iL  264,  in  replacing  this  species  under  Olea,  There  are  other 
species  with  imbricate  corolla-lobes ;  the  fertile  specimens  from  Kamaon 
%xe  in  fruit  only. 

In  Siimore  and  Kamaon  planted  by  temples  and  villages,  and  at  passes,  be- 
ireen  2800  and  6800  ft    At  one  place,  near  Kapkot,  it  covers  a  considerable 
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area  as  a  shrub  ;  but  it  is  uncertain  whether  it  is  originally  indigenous  in  the 
North- West  Himalaya.  Apparently  wild  in  Eastern  Benjgal  and  on  the  IskDd 
of  Nipon  (Japan),  Miquel  1.  c  Cmtiyated  in  Japan,  China,  and  most  tropical 
countries.  In  May,  June,  sometimes  in  Sept.,  the  tree  is  coveied  with  an 
abundance  of  white  or  light-bellow  flowers  with  an  exquisite  fragrance,  which 
the  least  breath  of  wind  carries  a  distance  of  seyeral  hundred  yi^ds.  Growth 
slow,  13  rings  per  in.  radius.  In  Japan  often  a  lai^  tree  (fl.  in  Oct.),  in  EanuKmi 
small  tree  or  snrub  ;  bark  J  in.  thick,  dark  or  light-grey,  irregularly  longitudi- 
nally rugose,  and  scabrous  with  eleyated  tubercles.  Wood  whitish,  mottled 
with  brown.  In  Kamaon  the  flowers  are  placed  among  clothes  to  keep  off  in- 
sects, in  China  they  are  used  to  flayour  tea. 

5.  LiaUSTEUM,  linn. 

Shrubs  or  small  trees,  with  opposite,  entire  leayes.  Flowers  hisexaal, 
in  terminal  trichotomous  panicles.  Calyx  small,  4-toothed.  Corolla  with 
a  short  tube  and  4  lobes,  yalyate  or  slightly  imbricate  in  the  bud.  Ovaiy 
2-celled,  2  ovules  in  each  cell ;  style  short.  Fruit  a  berry.  Seeds  4  or 
fewer ;  albumen  copious,  fleshy  or  almost  cartilaginous ;  cotyledons  foli- 
aceous,  radicle  superior. 

1.  L.  robnstnm,  H.f.  &  Th. — Syn.  Phillyrea  robuata,  Roxb.  FL  Ind. 
i  101.  Olea  robusta,  Wall. ;  Wight  Ic.  t.  1242.  Visiania  robusta^'DC* 
Prodr.  viii.  289.     Vem.  Keri,  banpatdra,  N.W.P. 

A  moderate-sized  tree,  nearly  glabrous.  Branchlets  dotted  with  snuJl 
eleyated  white  specks.  Leaves  ovate  or  ovate  -  lanceolate,  ooriaceonSi 
glabrous  on  both  sides,  shining  above.  Flowers  white,  subsessile ;  bncts 
linear,  deciduous.  Eamifications  of  panicle  pubescent,  with  long  soft 
hairs.  Calyx  cup -shaped,  truncate  or  4 -dentate.  Corolla -tube  diortj 
lobes  oblong,  valvate  in  bud.  Anthers  on  short  filaments.  Beny  cylin- 
drical, often  curved,  J-^  in.  long. 

Mountains  on  the  west  side  of  the  peninsula.  Bengal,  Nepal,  and  EamaoD, 
2500-8000  ft.  Fl.  April-June ;  fr.  Nov.-Feb.  In  nuxed  forests,  scattered, » 
handsome,  middle-sized  tree,  40  ft.  high,  trunk  erect,  4-5  ft.  girth,  branches  aacesd* 
mg,  forming  an  oval  crown.  Bark  cinereous,  scabrous  with  numerous  irait& 
Wood  light-brown,  often  with  white  dots,  fairly  dose  and  durable,  said  to  bo 
somewhat  brittle.  In  South  India  the  bark  is  put  into  the  toddy  of  Coff^ 
urens,  to  cause  immediate  fermentation.    Closely  allied  are  the  following  trees  >^ 

1.  L.  compcLctum,  H.f.  &  Th.  {Olea  compacta,  WalL)  Branchlets  without  efe- 
vated  specks  ;  panicles  compact,  perfectly  glabrous ;  blerries  ovoid  or  subdoboi^ 
i  in.  long.  North- West  Himalaya,  Saida  to  the  Bias,  at  3500-6000  fL  (KaWW 
peak,  Deoban  range,  D.B.,  June  1863).    FL  May- July. 

2.  L.  nepalense,  Wall,  in  Roxb.  Fl.  Ind.,  ed.  Carey,  i  151  ;  PL  As.  rar.  1 8T^ 
— Svn.  Z.  ipicatunif  Don  Prodr.  FL  Nep.  107.  The  Nepal  Privet.  Vem.  C^ 
^acha,  Nepal.  Branchlets  dotted  with  callous  spots.  Flowers  white,  sabsetfO^ 
m  compact  villous  panicles  ;  bracts  minute,  deciduous.  Calvx  truncate  or  in- 
distinctly 4-toothed.  Berries  ovoid,  dark  blue,  with  a  beautiral  bloom  on  thenL 
Nepal.    Fl.  April-June. 

3.  L.  hracteolatum,  Don  L  c.  107,  differs  by  linear-lanceolate  bracts  and  mote 
spreading  panicles.  Berries  (always  ?)  subglobose.  Garhwal,  Kamaon,  2^^ 
7000  ft.    NepaL 

These  species  of  Ligustrum  require  farther  study. 
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6.  JASMINUM,  Linn. 

I  or  climbers^  with  opposite,  rarely  alternate^  imparipinnate,  or 
lie  leavee.  Flowers  white  or  yellow,  in  axillary  or  terminal  tri- 
18  cymes.  Calyx-lobes  5-10.  Corolla-tube  cylindrical  or  clavate, 
fl|neading,  5-12-lobed,  the  lobes  imbricate,  often  contorted  in  the 
ameina  indaded  in  the  tube.  Ovary  2-celled,  1,  2,  rarely  3  ovules 
dl;  stvle  minutely  2-lobed  at  the  tip.  Berry  2-lobed  almost  to 
or  entire  by  the  &ilure  of  1  carpeL  Seed  usually  1  in  each  lobe, 
Jbont  albumen ;  cotyledons  thick  and  fleshy,  radicle  inferior. 

posita,  simple,  mufoliolate,  the  petiole  articulate 

the  middle. 

pedicellate,  solitary  or  in  lax  trichotomons  cymes. 

cent;  calyx-segments  5-9,  longer  than  calyx-tube        1.  /.  Sofnbae. 

cent ;  calyx-segments  5-6,  as  long  as  tube  or  twice 

s  length. 

ct,  not  climbing 2.  /.  arborescetu. 

abing 8.  /.  kUi/olium, 

JOB ;  calyx-segments  6-6,  as  long  as  tube  4.  J.  glanduloBum, 

sabeeesile,  in  compact  corymbose  cymes      .  6.  /.  hir$utum. 

weite,  imparipinnate,  leaflets  1  or  2  pair ;  or  leaves 

iolate 6.  /.  dispermum, 

Msite,  all  imparipinnate,  leaflets  1-8  pair,  the  ter- 
laigest ;  calyx-segments  nearly  as  long  as  corolla- 

7.  /.  oficinale, 

XMrite,  all  imparipinnate,  leaflets  3-5  pair,  the  low- 
ser,  the  upper  1  or  2  pair  confluent  with  the  ter- 

Teaflet S.  J,  grand^/Unum, 

srhate,  imparipinnate,  leaflets  1-5  pair  9.  /.  revoltUum, 

lie  other  species  within  the  range  of  this  Flora ;  a  selection  has  been 
he  more  common  kinds. 

Bambac,  Aiton;  Eoxb.  Fl.  Ind.  L  88 ;  Wight  Ic  t.  704.— Sans. 
atphota^  saptaia;  Pers.  Zambac.     Vem.  CJiamba,  mugra,  hel, 

ab,  generally  climbing,  pubescent.  Leaves  glabrate,  opposite, 
)ng,  on  short  petioles,  elliptic  or  rotundate,  entire,  shoitly  and 
icnminate ;  main  lateral  nerves  4-6  pair.  Flowers  white,  fragrant, 
>r  in  3,  5-  or  7-flowered  terminal  cymes.  Calyx-segments  5-9, 
iiy,  longer  than  calyx-tube,  and  half  the  length  of  corolla-tube 
Berry-lobes  subglobose,  1  or  2. 

ted,  on  account  of  its  delightfully  fragrant  flowers,  in  numerous  varie- 
and  climbing,  with  larger  ana  smaller,  double  and  single  flowers, 
it  India,  and  in  most  tropical  countries.    Believed  to  be  indigenous  in 
rahL    FLH.S. 

arborescens,  Eoxb.  Fl.  Ind.  i.  95;  Wight  Ic.  t  699;  a  tall 
nd  3.  J.  latifoUum,  Eoxb.  Fl.  Ind.  i  95 ;  Wight  Ic.  t  703 ;  a 
-are  in  all  other  respects  so  much  alike,  that  with  abundant  speci- 
ore  me,  from  Oudh,  the  Central  Provinces,  the  North-West  Hima- 
i  other  parts  of  India,  I  And  it  impossible  to  draw  up  distinct 
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descriptions.     Farther  researches  on  the  spot  most  decide  whether  t 
spocios  should  not,  as  suggested  in  Wight  Ic.  t  703,  be  regarded  as  oi 

More  or  less  pubescent.  Leaves  opposite,  ovate  from  a  broadly  xonni 
rarely  cordate  base,  acuminate,  entire,  soft-tomentose  on  both  aides  n 
young,  more  or  less  glabrous  afterwards,  blade  3-6  in.  long,  2-3  in.  br 
petiole  ^  in.  long;  main  lateral  nerves  6-8  pair,  3  or  4  pair  appi 
mate,  from  the  lowest  third  of  the  midrib.  Flowers  white,  fiagnn^ 
lax  terminal  trichotomous,  more  or  less  compound  cymes,  with  lii 
bracts;  pedicels  as  long  as  calyx,  or  twice,  rarely  3  times  its  lenj 
Calyx-lobes  5  or  6,  linear,  as  long  as  calyx-tube,  or  twice  its  leii| 
always  shorter  than  corolla- tube.  Corolla-lobes  10  or  12,  linear,  acnti 
cuspidate.  Berries  1  or  2,  ovoid  or  oblong,  often  oblique,  ^  in.  lo 
longer  than  calyx-segments. 

Common  in  most  parts  of  India,  except  in  the  arid  region  and  the  nortb 
Panjab.  In  the  outer  Himalaya  extends  to  the  Jumna,  uid  ascends  to  4000 
Often  cultivated  in  gardens,  also  in  the  Panjab.  FL  H.S.  Bianchei  i 
Bmooth,  greyish  bark. 

4.  J.  glandulosam.  Wall. ;  Koyle  HI  p.  268. 

A  climbing  shrub,  wholly  glabrous.  Leaves  shining,  lanceolate  or  cfn 
lanceolate,  blade  3-4  in.,  petiole  ^  in.  long.  Flowers  on  long  filifo 
pedicels  many  times  longer  than  calyx,  generally  bibracteolate  about  ^ 
middle,  solitary,  or  in  few-flowered  lax  terminal  cymes.  Calyx-lohei  / 
6,  linear,  as  long  as  tube.  Corolla-tube  slender,  1-1^  in.  long;  lobes 
linear,  a  little  shorter  than  tube. 

Kamaon,  ascending  to  4500  ft.,  Sikkim,  Elasia.     FL  June,  July  (y 
Royle ;  white,  Don_Sy8t  iv.  61). 

5.  J.  hlrautum,  Willd. ;  Wight  Ic  t.  702.— Syn.  /.  puheBcem 
Fl.  Ind.  i.  91.     Sans.  Kunda.     Yem.  Kunda,  kundo. 

A  large  tomontose  shrub.     Leaves  ovate  from  a  rounded  a 
base,  shortly  acuminate,  entire,  blade  1-2|  in.  long,  and  abou' 
broad,  petioles  ^  in.  long.     Flowers  white,  fragrant,  sessile  oi 
eels  shorter  than  calyx-tube,  crowded  in  compact,  terminal,  si 
culate  corymbose  cymes.     Calyx-lobes  8-10,  linear,  hairy,  r 
longer  than  tube,  nearly  as  long  as  corolla-tube.     CoroUa-lol 
ceolate-oblong,  cuspidate,  shorter  than  tube. 

Common  in  the  peninsula,  Burma,  Bengal,  Oudh,  and  the  Cent 
and  extends  in  the  sub-Himalayan  tract  to  the  Jumna  river, 
gardens.    Fl.  rains  and  C.S.    Branches  grey-tomentose. 

6.  J.  dispermmn,  Wall.  Eoxb.  Fl.  Ind.,  ed.  Carey,  i  9 
t.  274. — Vem.  Surmali^  Kamaon. 

^  --**  shrub,  wholly  glabrous ;  branches  slender 
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cifta.  Leaves  opposiiey  onifoliolate,  or  imparipinnate,  leaflets  lanceolate, 
cr  OTate-lanoeolate,  wiUi  3  or  5  basal  nerves,  the  terminal  2-4  in.  long, 
Ui  %  petiolale  ^  in.,  the  lateral  1  or  2  pair,  1-1|  in.  long,  nearly  sessile. 
Howen  yellowiBn  white,  fragrant,  in  axillary  pedunculate,  few-flowered 
cjmes.  Calyx  with  5  short  teeth.  Corolla-tube  clavate,  }  in.  long,* seg- 
ments 5y  ovate,  shorter  than  tube.     Berries  twin,  2-seeded,  dark  purple. 

Kamaon,  ascending  to  6000  ft.,  Nepal,  Bhutan,  Kasia.    Fl  H.S. 

7.  J.  offlcliuJe,  linn.  —  Vem.  Chamba,  ehin4^og,  kiri,  Kashmir; 
Bantu,  ktoer,  durnnij  Chenab ;  Dassi^  aamsem^  Eavi. 

A  large  twining  shrub,  extremities  slightly  pubescent  Leaves  oppo- 
site, imparipinnate,  2-3  in.  long,  leaflets  lanceolate,  the  terminal  larg^, 
petiolulate,  lateral  1-3  pair,  subsessile  ;  common  petiole  marginate.  Flowers 
white,  fragrant,  on  pedicds  longer  than  calyx,  in  terminal  few-flowered 
nxymbose  cymes.  Calyx-segments  5,  subulate,  3  or  4  times  longer  than 
tube,  nearly  as  long  as  corolla-tube.  Corolla-lobes  5,  acute.  Berries  didy- 
DMTOs,  globose. 

Afohanistan,  Waziriatan.  On  top  of  Mount  Tillah,  Salt  range  at  3000  ft.  Hima- 
t«ji  oom  Indus  to  the  Sarda,  between  3000  and  9000  fL    Yi.  May,  June.    Cul- 
~  in  Europe.    Hardy  in  England. 


a  J.  graadifLomm,  Linn. ;  Koxb.  Fl.  Ind.  L  100 ;  Wight  Ic.  t.  1257. 
— ^Vem.  Chambel,  jati.     (Jahi,  cJiambeli^  Kamaon.) 

A  large  scandent  glabrous  shrub.  Leaves  3-4  in.  long,  imparipinnate, 
lioafletB  3-5  pair,  the  lowest  generally  larger  than  those  of  the  uppermost 
pair ;  lateral  leaflets  sessile,  ^e  upper  1  or  2  pair  confluent  with  the  peti- 
ole and  with  the  terminal  leaflet ;  common  petiole  marginate.  Flowers 
ivhite,  tinged  with  purple  outside,  peculiarly  sweet-scented,  on  slender 
pedicels,  in  terminal,  lax  divaricate  cymes.  Calyx-segments  subulate,  3 
vr  4  times  longer  than  tube,  \  the  length  of  coroUa-tube.  Corolla-lobes 
\  elliptic,  obtuse  or  acute.     Berries  didymous,  ovoid. 

Cnltivated  with  single  and  double  flowers!  in  gardens  throughout  India ;  the 
Qowers  are  made  into  garlands.  FL  March- Aug.  Wild  in  Nepal  and  Kamaon, 
>»(ynding  to  5000  ft. 

9.  J.  rerdattim,  Sims. ;  Wight  Ic.  1. 1258. — ^Vem.  Chamba,  juari,  Pb. 

An  erect  shrub,  wholly  glabrous.  Branches  angled.  Leaves  alternate, 
snparipinnate,  leaflets  1-5  pair,  ovate,  or  ovate-lanceolate,  the  terminal 
l«igesi.  Flowers  yellow,  fragrant,  in  short,  terminal,  corymbose  panicles, 
oslyx  with  5  short  subulate  teeth.  Corolla-tube  |-f  in.  long,  lobes  5,  broad- 
;>vate,  obtusa     Fruit  didymous,  berries  globose. 

AlghftniBtAn-  Waziristan  and  hills  round  the  Peshawar  valley.  Salt  range 
^mSakesar  3000-5000  ft.),  Himalaya,  Indus  to  Nepal,  between  2000  and  9000 
^ ;  also  in  some  of  the  dner  tract8  (Kunawar).  Bhutan  (Qriff.)  On  the  Nilgins 
Kikd  the  hills  of  Ceylon.    FL  April-June ;  fr.  Sept. 
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I>»1ik:>i2«l  viLi  ^^irisrilik;  tnzf^Les  and  atabroos  orate 
leares.  C^yx  cazLTttr^j::^.  'srzitSkZit^  wjsh  5-6  inoonspicaoiu  teetL 
Cc*rc*IiA-nre  ztIzzi^zjoL  !=.:•  sc^eaiiz^  lob»  5-8,  emaigmate  oi  bifid, 
con4<:«r;<?d  il  r-:^  AzLiibers  ±.  deasilr  near  ihe  month  of  the  coiolk 
Siixinii  »rciA;<i.  Cfcrs^lT  ^knfcft=^::i5>  ccmpreaeied,  2 -celled,  splittmg 
^-'^---  ■*  -*»"^  l-«eitd  ofclk.     Ssifics  crert.  viihont  albumen,  ladide  inferior. 


.M.*    . 


1.  H.  Azter-tcistu.  lirz. ;  Eci-x.  FL  Ind.  L  86;  Bedd.  R  Sylr.  t 
f-tX — S&iiSw  S^  *>/:.";■-  Vir::^  Hjt,  r».j.-»,  PjOiiari,  hartinghar,  harin- 
psir,  ALWrv^     Lcofcl  UQ=!5 :  P^i-j<  tjdiri,  tirij  Ph.,  X.W.P. ;  SaaUj 


A  liT^r  *lrzr  :-T  szjlI  i»r,  r:"z^  all  oxer  with  an  uneren  epidennifl 
and  siifl  viiiiisji  Lifzs.  Le&Tr«  r^:£:l&«e,  entire  or  with  a  few  laige  dis- 
tani  :c<«}l  Flr^rr?  s«:;£%silr«  ir.  brair;c'^e  fasddes  of  3;  bracts  obonto, 
the  £is:::It^  pfc:ii:::L^:c  mi  imr^^fd  in  short  tezminal  trichotamoiB 

C^t:T*3c^i  th^.-wb:--:  I-'iii  :c:  *?^o::r:  :f  its  fragnnt  flowers,  which  open  in 
:he  eTcrrr.j:  &=!i  ir:r  a:  «;;:rr^.  Iz»ii«^=r:j::s  in  the  gnb-Himalayan  foreBtofam 
:Lr  Cb^rji":  : :  ilt  ^4rii  rlrcr.  isi  iiT  A«t»zn.  Common  in  t£e  Banitch  and 
iK^nd*  ::ns^5  c«  Criii.  at.!  iz.  C^iS^l  Irfii&  frc-m  the  Jomna  to  the  Godifoy. 


03 

Ofien  ^*>r-,  :=>  in  iryT'-j.:^  15-^ -ft.  ri-i  wi^h  a  short  erect  ^niik,3ligiztli' 
Buk  i  iiL  tii::k.  Ii*i:  oc  dirk  p>^y,  i:re«r2<t  white  or  pale  brown,  sl^btly 
wriakiTxi  Ooyck*:*  TLyrj-.-osIr.  R  Ti>:«iip!«i  deKzibe?  a  lai^^e  coppice-wood 
of  i:«  iwdir  Ri'-'-'^riir  i=.  KtT-.fc.-e>  «o  ^2as«^  a$  to  be  almost  impenetr^le,  from 
vhivh  iktf  r^icz.*:*. -ir-T^  rilli^*  crtw  u^ir  ^ipfvy  <rf  faeL  Eaaly  raised  from 
MxvL  Wvvxi  \r»,^wn.  c-.ts^crlin-rtL  "r-t  *jl:*5  vhta  dxvixi^.  OnlTiuedasfiulf 
u:eni5  dtunuci:  ir  uj»:  >#pev:.  i:ie  Icivc*  ire  asied  in  polishing  wood.  T* 
flv'w^r?  AT^  :iiAAf  ir:c  .rirli=.-i5^  iz^i  a  izx  Vc;  tzansieni  ooff  or  orange-cob"' 
for  clodi  is  xnAie  frca  ih^n 

Ortek  UL  SALYADOSACEfi. 

Glabrous  <dirjbs  or  :r>?esL  Leiires  cpj^>site,  f^etioled,  entire,  with  min- 
ute stipuI^^SL  Flowe:^  sn:.CI,  nyzlir,  tetramerons,  in  panicnlate  9pi^^ 
or  racemes.  Ciilyx  sihaH.  4-1;:^.  Conriia  hTpogvnona,  membnsotf, 
more  or  lese  deeply  ^-^'leil  kS^  icVrlcase.  Stamens  4,  filaments  shoit^ 
inserted  at  the  his«e  of  the  cor: Ha.  and  al:emating  with  its  lobes ;  anthen 
2-celled,  intiv^rs^.  Pise  hTjK>^:TnoTiSw  4-Iolwd.  Oraiy  free,  2-celled ;  rfg* 
ma  snbseasile,  .^lobed.  omlees  geminate^  ascending.  Seeds  1-4,  alhiiinon 
none;  embryo  with  tieehy.  piano-conrex  cotT]eidon& — Boyle  DL  S\9 
(under  C/tt^'k>>v-it\i(rti» ) ;  AVi^rh;  IIL  iL  227. 


1. 
Leaves  sabcoriaceoua,  main  lateral  nerree  anastomosing  by  intnmaigio*^ 
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veina.     Flowen  bisexual,  in  the  axils  of  deciduous  bracts.   Fruit  a  l-seeded 
beny,  mpported  bj  the  persistent  calyx. 

IFlowen  pedicellate,  in  lax,  szillarv  and  tenninal,  often  noddine 
panicles  ;  calyx  small,  open,  lobes  leas  than  half  the  length 
of  the  reflexed  petals 1,  S.  pernea, 

Flowen  sessile,  in  compact  erect  axillary  panicles,  shorter  than 
leayes  ;  calyx  cap-shaped,  lobes  nearly  as  long  as  the  erect 
petals 2,  S,  oUoides, 

1.  8.  pendca,  linn. ;  Roxb.  Cor.  PL  t.  26;  Fl  Ind.  i.  389;  Wight 
Ic  1621.— Syn.  3.  Indica,  Wight  IlL  t.  181.  8,  St<>rkm,  Wight  Ic 
1621  R  Arab.  Ardky  irak,  Vem.  Kauri  van,  kauri  jal,  jhdr,  jit^Jhii, 
Ph.;  Kalfbar,pilu,  Sindh ;  Jdl,  kharjal,  N.W.P. ;  JhCil,  Rajputana. 

A  large  evergreen  shrub  or  small  tree,  with  white  branches,  drooping 
Inanchlets,  and  glaucous  foliage,  but  much  clearer  and  brighter  green  than 
the  foliage  of  8,  oleoidea.     Leaves  varying  in  shape  from  ovate  to  narrow- 
lanceolate,  blade  1-2  in.  long.     Flowers  greenish-white,  pedicellate,  pedi- 
cels slender,  generaUy  ^  in.  long,  but  often  much  shorter.     Panicles  axil- 
laiy  and  terminal,  lax,  often  nodding,  longer  than  leaves  ;  branches  race- 
mose, divaricate.     Calyx  open,  cleft  half-way  into  short,  broad,  rounded, 
dilate  lobes.     Corolla  cleft  nearly  to  the  base  into  4  oblong  lobes,  twice 
the  length  of  calyx,  and  generally  reflexed.     Fruit  globose  or  subglobose, 
S-2^  lines  long,  fleshy,  greenish-yellow,  red  when  ripe,  supported  by  the 
petnstent  yellowish  cup  of  the  calyx. 

Planted,  particularly  near  Mussalman  tombs,  in  many  parts  of  India.  Wild 
in  the  southern  part  of  the  Multon  and  Dera  Qhazi  Klian  diHtricts,  in  Bhawal- 
mr  and  Sindh.  Plentiful  in  lower  Siu<lh  and  on  the  Beluchistan  hilln.  Doubt- 
folly  wild  on  rocky  ground  near  the  Kutab  Minar  (Delhi).  **  On  the  Ganges 
binks  all  over  down  to  near  Patna  *'  (Madden  in  Hb.  Kew).  Wild  on  low  ground, 
pttticolarly  on  saline  soils  in  Rajputana  (Bhurtpur,  KiMbengarh,  associated  with 
(kpparii  aphyll<ij  FroMpit  tjnaaerOj  and  often  with  8alv,  oleoides),  near  the 
eoist  in  Quzerat,  the  Konkan  (the  Habshi's  country),  in  the  Circars  and  the 
northern  jMii  of  Ceylon.  In  Syria,  Arabia,  £gy])t,  Abyssinia,  and  in  Western 
Africa.  The  old  leaves  are  shed  in  April,  the  new  fufiage  coming  out  simul- 
Uneoufily.  Fl.  Nov.-May  ;  in  the  Panjab  the  fruit  ripens  in  June,  in  Sindh  in 
Jan.,  Feb.  Gr^arious,  usiially  in  compact  clumpa  and  masses,  generally  a  lai^ 
ihmb  or  a  small  scrubby  tree,  but  under  favourable  circumstances  attains  30-40 
ft,  with  a  short  trunk,  often  crooked  and  fluted,  8-10  ft.  long  and  4-6  ft.  girth. 
Quths  of  6-8  ft.  are  not  rare  in  Sindh,  and  £<lgeworth  notes  one  tree  at  Pakpat- 
tiD,  north  of  ^ultan,  14  ft  9  in.  girth.  Branches  numerous,  spreading,  extrem- 
itiei  drooping,  like  those  of  the  weeping-willow.  Bark  of  branches  shining, 
iliiost  white,  light  ash-grey,  or  darker.  JBark  of  trunk  thin,  grey  or  brownish, 
in^gularly  rugose.  Wood  whitish  yellow,  soft,  tlie  cub.  ft.  (of  Sindh  wood) 
vteighs  40^  lb.  (Dalzell),  46  lb.  (Fenner).  Medullary  rays  numerous,  fme,  pores 
luge,  in  concentric  belts  of  white  tissue,  alternating  with  darker-colour^  oelts 
of  nearly  the  same  width.  Easy  to  work,  and  takes  a  beautiful  polish.  White 
ants  do  not  attack  it,  nevertheless  it  is  but  little  used.  It  is  a  poor  fuel,  and  is 
considered  useless  for  building.  Grows  readily  from  seed  and  coppices  well,  but 
iti  growth  is  slow. 

ine  root-bark  is  very  acrid,  and  when  bruised  and  applied  to  the  skin  acts 
like  a  blister  (Phaim.  Ind.  170) ;  the  twigs  are  used  as  tooth-cleaners  {mitwak). 
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Shoots  and  leaves  are  a  favourite  fodder  of  camels ;  they  are  pungenleaten » 
salad,  and  are  celebrated  as  antidotes  against  poison.  The  fruit  (f>u«,  nLipkru, 
Sindh)  is  pungent,  bitter,  and  aromatic ;  it  is  used  medicinally.  Scdvadora 
perdca  has  be^  identified  with  the  Mustard-tree  of  Scripture. 

2.  8.  oleoides,  Dne— Tab.  XXZUL^Jacq.  Voy.  Bot  t  144.— Syn. 
S.  indica^  Eoyle  lU.  p.  319.  S,  persica^  T.  Anderson  in  Linn.  See.  Jour- 
nal, V.  SuppL  L  29.  Persian,  Irdk-hindi  (Royle).  Vem.  Jal^  van,t«Rt, 
mithi  van,  Pb.  ;  Kabbar,  kJiabbar,  jkar,  diary  mithi  diar^  Siiidh ;  Jhdy 
N.W.P. 

A  shrub  or  small  tree,  with  stiff  branches,  ash-coloured  or  reddish  grey 
branchlets,  and  dull  cinereous  persistent  foliage.  Leaves  glaucous,  lmea^ 
lanceolate  or  ovate-lanceolate,  blade  \^2\  in.  long,  membranous  when 
young,  coriaceous  and  somewhat  fleshy  when  full-grown ;  main  lateral  nerveB 
often  indistinct.  Flowers  greenish-white,  sessile,  in  erect  compact  axillaiy 
paniculate  spikes,  often  clustered  and  shorter  than  leaves.  Calyx  cup- 
shaped,  divided  half-way  or  nearly  half-way  into  4  rounded,  obtuse  lobes. 
Corolla  as  long  as  or  a  little  longer  than  calyx.  Fruit  globose,  2^  lines 
diauL,  yellow  when  ripe,  dark  brown  or  red  when  dry,  supported  dj  the 
persistent  calyx  and  marcescent  corolla. 

Abundant  in  the  driest  and  most  desert  parts  of  the  Panjab,  trans  and  co- 
Indus,  often  forming  ^reat  part  of  the  vegetation  for  miles,  ascending  to  dOOOft. 
trans-Indus,  to  2400  m  the  Salt  range.  Less  common  north  of  the  Salt  ranga 
In  North  and  Central  Sindh  (often  associated  with  S*  persica\  not  comfflon 

fenerally,  but  in  one  place  (near  Khairpur)  more  common  than  is.  penka*  ^ 
larriana,  Bikanir,  near  Delhi,  Agra,  Bhurtpur,  farther  east  probably  planted ; 
also  at  Aden.  The  leaves  are  renewed  about  April,  the  youns  foliage  is  citen 
dark  greenish-grey,  but  dull  grey  when  full-grown.  Fl.  generally  March,  April; 
fr.  about  June. 

In  arid  and  saline  soil  a  stunted  scrub,  but  attains  20-25  ft.  under  favonrtble 
conditions.  Tnmk  short,  often  twisted  or  bent,  girth  5-6  ft,  2  trees  11  ft*  ^ 
in.  and  12  ft.  girth  near  Multan,  noted  by  Edgeworth.  Large  trees  genenllj 
hollow.  Branches  numerous,  stiff,  divergent,  twisted,  often  swollen  at  forte 
Branches  stiffer  and  crown  narrower  than  S.  pertica,  Branchlets  ash-eolonred 
or  reddish  grey.  Bark  \  in.  thick,  whitish  grey,  or  dark  grev,  cleft  into  enifl 
plates  by  irregular  shallow  cracks,  mostlv  longitudinal,  and  fewer  crosB-cateks. 
Inner  substance  hard  compact.  Wood  whitish,  compact,  soft,  weight  49  lb.  per 
cub.  ft.  (Sindh).  Structure  similar  to  that  of  8,  persica.  Not  touched  by  ^te 
ants  in  Sindh.  In  the  South  Paniab,  where  timber  is  scarce,  it  is  often  emplofBd 
for  building,  and  for  agricultural  implements  ;  Persian  wheels  are  made  of  i^ 
and  (in  Sindh)  knee-timbers  of  boats.  A  poor  fuel,  requires  9-12  months  to  diy* 
sives  no  heat,  but  mixed  with  scraps  of  pine- wood  is  useful  for  brick -bomingj 
Leaves  a  great  deal  of  ash,  and  blocks  the  fire-nlaces  speedily.  Shoots  and 
leaves  are  much  browsed  by  camels.  The  fruit  (PUf  p&u,  pif^Uy  Pb. ;  F^ 
Sindh)  is  sweet,  and  is  eaten  largely.  When  dried  it  forms  an  article  of  tnd^ 
and  tastes  somewhat  like  currants. 

Ovoid  cinereous  galls  are  often  formed  on  petioles  and  flower-stalks,  and 
small  clustered,  deformed  leaves  grow  frequently  in  large  numbers  among  ^J^ 
flowers.  The  tree  grows  readily  from  seed,  and  coppices  fairly  weU.  Its  grow 
is  believed  tp  be  more  rapid  than  that  of  S.  pernca,  but  the  annual  rings  are 
very  indistinct,  and  obscured  by  the  numerous  concentric  belts  of  alternstiiig 
white  and  darker  tissue  (often  15-16  on  1  in.  of  radius). 
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TieeSy  shnibs,  often  climbing,  or  herbs.  Leayes  opposite,  generally 
nnected  by  interpetiolar  stipules  or  by  a  raised  line.  Flowers  regular, 
S-merotis.  Corolla  hypogynous,  regular  or  irregular.  Stamens  epipeta- 
08,  usually  alternating  with  the  corolla-segments.  Ovary  free,  2-cellod ; 
fie  simple,  stigma  often  2-lobe(L  Seeds  albuminous. — Wight  HL  ii. 
'0  ;  Bentham  in  Joum.  Linn.  Soc.  i.  52. 

idt  indelufcent,  with  a  shell-like  rind ;  flowers  pentanieroos, 
oofolla  valvmte  in  bud 1.  Stryohnos. 

nit  a  capsule,  dehiscent  septicidally  ;  flowers  tetrauierous,  cor- 
olU  imbrictle  in  bad 2.  Buddleia. 

1.  STBYGHNOS,  Linn. 

Trees  or  climbing  shrubs,  with  entire  3- 5 -nerved  leaves.  Flowers 
ntameious,  bisexuaL  Corolla  tubular  or  funnel-sbapcd,  lobes  valvate. 
ameiiB  inserted  in  the  throat,  filaments  short.  Style  filiform,  stigma 
pitate,  or  indistinctly  2  -  lobed ;  ovules  numerous,  placentas  fleshy, 
nate  to  both  sides  of  the  dissepiment.  Fruit  a  berry  with  a  shell-like 
id,  the  seeds  large,  compressed,  embedded  in  a  fleshy  pulp.  Embryo 
orfc  straight  eccentric,  in  a  cartilaginous  albumen. 

roUa  eunpannlate,  throat  bearded  ;  fruit  black  when  ripe,  ] 
in.  diam.,  1-seeded 1.  5.  poUUorum. 

rolla-tabe  cylindric,  many  times  longer  than  calyx;  fniit 
oimnge  when  ripe,  8-4  in.  diam.,  many-seeded  .  .       2.  S,  Nux-vomica. 

1.  8.  potatomm,  Linn.  fil. ;  Roxb.  Cor.  PI.  t  5  ;  Fl.  Ind.  i.  576  ; 
''ightDL  t.  156. — The  clearing-nut  tree.  SajiB,  Kataka,  Yem.  NermcUiy 
hnmaUf  nel^mal. 

A  middle-sized  tree,  evergreen,  wholly  glabrous  ;'  trunk  often  irregu- 
Aj  Anted.  Leaves  coriaceous,  ovate  or  rotundate,  subsessile,  or  very 
loitljpetiolate,  2-3  in.  long.  Flowers  white,  fragrant,  in  short  peduncu- 
ia  ^brons  cymes,  on  the  previous  year's  wood,  at  the  base  of  this  year's 
ranchlets.  Corolla-tube  campanulate,  with  tufts  of  white  hair  at  the 
M  of  the  segments  between  the  stamens.  Style  cylindric,  from  a  coni- 
il  base,  stigma  indistinctly  2-lobed.  Berry  subglobose,  black  when  ripe, 
«eded,  f  in.  diam.     Seeds  compressed,  nearly  circular. 

South  India,  Ben«J,  Behar,  Bijoragogurh  forests,  and  probably  elsewhere  in 
le  Oentr.  Prov.  fiark  dark-coloured,  deeply  cracked.  Fl.  H.S.  Wood  dur- 
bte,  hand  and  close-grained.  MeduHary  rays  numerous,  whitish  in  darker 
•nie.  Pores  in  large,  irregularly  ramified  patches  of  whitish  tissue.  Pulp  of 
le  firnit  eaten.    The  ripe  seeds  are  used  to  clear  muddy  water. 

2.  8.  Hnx-Tomica,  Linn. ;  Roxb.  Cor.  PL  t.  4 ;  Fl.  Ind.  L  575 ;  Bedd. 
1  Sylv.  t  243;  Benth.  L  c.  103.— Vem.  Kuckla,  kajra;  Khahaung, 

A  small,  slow-growing,  evergreen,  glabrous  tree.  Leaves  ov^te  or  rotun- 
ite,  coiiaceons,  shining,  blade  4-5  in.,  petiole  |  in.  long.  Flbwers  green- 
h  white,  on  terminal  pubescent  pedunculate,  corymbose  cymes.    Corolla- 
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tube  cylindric,  4-5  times  longer  than  calyx,  throat  glabrous.  Style  filiform, 
stigma  undivided.  Berry  as  large  as  an  orange,  and  of  the  same  colour. 
Seeds  flat,  grey,  shining,  circular  or  reniform. 

• 

South  India,  Burma,  Bengal,  Qorakhpur  forests  (D.B.),  and  probably  alw  in 
the  Centr.  Prov.  Bark  smooth,  ash-coloured,  young  shoots  shining,  deep  green. 
Wood  hard>  durable,  of  a  bitter  taste.  Structure  similar  to  that  of  o.  potatmaUt 
but  the  whitish  patches  more  in  concentric  lines.  Weight  48.76  lb.  (D3.  exp. 
1864),  56  lb.  (Skmner^.  Value  of  P.  623  (D.B.),  1120  (Sk.)  The  seeds  contain 
0.28-0.53°/p  of  Stryclinia,  an  extremely  bitter  and  most  poisonous  alkaloid, 
mixed  witn  Brucia,  another  alkaloid  closely  related  to  it.  These  substanoeB 
are  also  foimd  in  the  bark  of  aS'.  N^tu-vomica,  and  in  the  bark  and  root  of 
several  other  species  of  the  genus.  They  seem  to  constitute  the  poisonous  prin- 
ciple in  the  (/pas  Radja  or  Tieute,  the  arrow-poison  of  the  Moluccas,  prepared 
from  the  root-bark  of  a  climber  (*S*.  Tienie,  Lesch. ;  Miq.  FL  Ind.  Bat.  ii  380). 
Igasuric  acid  (similar  to  Malic  acid)  is  associated  with  these  alkaloids.  Tbe 
orange-colourea  pulp  of  the  fruit  is  eaten  by  birds. 

2.  BUDDLEIA,  Linn. 

Shrubs,  with  a  mealy  or  woolly  tomentum,  rarely  glabrous.  Flowen 
tetramerous.  CoroUa-lobes  imbricate  in  bud.  Stamens  4,  anthers  nearlj 
sessile.  Capsule  opening  septicidally  in  2  entire  or  bifid  yalves,  leaving 
the  dissepiment  free  in  the  centre.     Seeds  small,  numerous. 

Flowers  in  dense  cylindrical  leafless.spikes ;  tomentum  white  or 

yellowish 1.  ^.  oiiatiea. 

Flowers  in  leafy  panicles ;  tomentum  tawny  or  rust-coloured    .        2.  B,  paniadaitt. 

1.  B.  asiatica.  Lour. — Syn.  B.  discolor,  Roth;  Wight  Ic.  t.  894.  B, 
Neemda,  Roxb.  FL  Ind.  i.  396.     Vem.  Bhati,  dhaiUa,  shiuntra,  Kamaon. 

A  large  shrub;  branches,  inflorescence  and  under  side  of  leaves  coveied 
with  a  white  or  yellowish  soft  tomentum  either  dense  and  thick,  or  more 
or  less  mealy.  Leaves  lanceolate,  3-6  in.  long,  on  a  short  petiole,  entire 
or  serrulate,  usually  glabrous  above.  Flowers  white,  odorous,  neady  sea- 
sile,  in  dense  cylindrical  bracteate  erect  spikes,  often  interrupted  at  the 
base,  either  solitary  and  terminal,  or  several  together  at  the  ends  of 
branches.  CoroUa-tube  pubescent  outside,  less  than  twice  the  length  of 
calyx,  lobes  rounded,  obtuse.     Valves  of  capsule  bifld. 

A  common  shrub  in  South  India,  Burma,  Bengal,  Oudh,  along  banks  of  nal- 
labs  and  ravines.  In  tbe  sub-Himalayan  tract  extends  as  far  west  as  the  Indn^ 
ascending  to  4000  ft.  China.  Indian  Archipelago.  Fl.  Feb.- April.  In  moBt 
parts  of  Surma,  this  and  Blumea  are  common  shrubs  on  deserted  hill-clearings 
(Toungyas). 

2.  B.  paniculata,  WalL  ;  Roxb.  Fl.  Ind.,  ed.  Carey,  i  412.--Syii.  ^• 
crispa,  Benth. ;  DC.  Prodr.  x.  444.  Vem.  Spera  wima,  Afg.;  Dhoif^ 
Ghuttia,  N.  W.  Him.     Also  known  by  the  names  of  the  preceding  species' 

A  shrub  or  small  tree,  with  a  gnarled  and  crooked  stem;  branches 
woody,  bark  peeling  off"  in  long  shreds ;  branchlets,  leaves,  and  iJii^ 
escence  densely  clothed  with  soft  rust-coloured  or  tawny  tomentiun. 
Leaves  extremely  variable,  fix)m  lanceolate,  entire,  to  ovate-triangulAff 
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itate  and  deeply  cut ;  blade  4-6  in.,  petiole  A-l|  in.  long.  Flowers  enib- 
Bile,  white,  fragrant,  in  bracteate,  generally  pedunculate  clusters,  form- 
;  irregular  terminal,  leaf- bearing  panicles.  Bracts  linear,  generally 
^er  than  flowers.  Corolla  densely  tomentose  outside,  tube  cylindrical, 
ice  the  length  of  calyx,  lobes  rounded,  obtuse. 

limalaya,  Indus  to  Bhutan,  ascending  to  7000  ft.    Afghanistan.   Beluchistan. 

Order  LIV.  AFOGTNEJE. 

Ereea,  shrubs,  twiners,  rarely  perennial  herbs,  the  juice  frequently 
Lkj.  LeaTes  entire,  opposite  or  whorled,  very  rarely  alternate,  without 
pioles,  or  with  small  glandlike  intrapetiolar  or  intor])etiolar  stipules. 
>wers  regular,  usually  cymose.  Calyx  free,  divided  nearly  or  quite  to 
)  base  into  5  segments  or  sepals,  generally  imbricate  in  bud.  Corolla 
pogynous,  gamopetalous,  with  5  spreading  lobes,  contorted,  rarely  val- 
te  in  bud,  the  throat  hairy  inside,  or  closed  with  a  corona  of  scales. 
imens  5,  inserted  in  the  tube,  alternating  with  the  corolla-lobes ;  anthers 
NSt,  2-eelled,  the  cells  opening  inward  in  longitudinal  slits,  the  pollen 
t  collected  in  masses.  Pistil  dicarpellary ;  the  carpels  either  distinct 
low,  or  united  in  a  2-ceUed  ovary  with  axile  placentas,  or  in  a  1 -celled 
Etfj  with  parietal  placentas ;  ovules  few  or  more  generally  numerous ; 
ie  single  or  2  distinct  styles ;  stigma  usually  thickened.  Seeds  often 
iring  a  coma  or  tuft  of  long  hairs,  usually  albuminous,  embryo  straight 
Royle  HL  269 ;  Wight  IlL  u.  160. 

lit  a  fleshy  indehiscent  herry,  generally  1  -  4  -  seeded  ; 

leaves  opposite ;  spines  axillary  .1.  .Carissa. 

Ut  a  lurgd  subglobose  drupe,  with  hard  fibrous  endocarp  ; 

leaves  alternate,  crowded  at  the  ends  of  branches       .       2.  Ceebera. 
lit  of  2  many-seeded  follicles,  distinct  from  the  begin- 
ning, or  separating  when  ripe. 
Seeds  naked,  angular,  embedded  in  pulp ;  leaves  opposite      3.  TABERNiSHOirrANA. 
Seeds  naked,  wmged ;  leaves  alternate,  sessile  4.  Khazya. 

Seeds  naked,  winged.;  leaves  alternate,  petiolate,  crowded 

at  the  ends  of  branches 5.  Plumeria. 

Seeds  with  a  tuft  of  hairs  at  the  lower  end — that  is,  the 
end  opposite  tiie  hilum ;  leaves  opposite ;  stamens 

ezserted 6.  W&ioutia. 

Seeds  flat,  attached  in  the  middle,  with  a  fringe  of  hairs 
all  round ;  and  prominent  tufts  at  the  ends ;  leaves 

whorled 7.  Albtonia. 

Seeds  with  a  tuft  of  hairs  at  the  hilum — that  is,  at  the 
upper  end ;  corolla  without  aj)i)endicos. 
▲  small  tree,  not  climbing ;  fruit  of  2  distinct  follicles      8.  Holarrhena. 
Climbers ;  fruit  of  2  distinct  follicles         ...      9.  Ichnocarpus. 
Climbers ;  fruit  a  lonff  cyUndrical,  2-valved  capsule, 
separating  into  2  follicles  when  ripe. 
Glabrous ;  corolla- tube  short  cylindrical ;  limb  }  in. 

across 10.  Yallaris. 

Tomentose;  corolla  hypocrateriform,  limb  2-8  in. 

across 11.  Chonemorfha. 

Is  pubescent  all  over,  and  with  a  tuft  of  hairs  at  the 
hilum ;  a  corona  of  6  laciniated  appendices  opposite 
to  the  cOTolla-lobes 12.  Kerium. 
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Soveral  plant*:  of  this  family  yield  caontchonc.  Vahea  gummi/erOj  Lam.,  of 
Maiia^^asciir,  and  other  species  of  the  sanie  genus,  produce  an  excellent  article, 
second  only  in  quality  to  the  Para  caoutchouc.  They  are  laise  climbing  shnbe, 
with  huge  'subglohoee  fruit.  The  African  caoutchouc,  a  much  inferior  article,  ii 
likowi<Mt>  produced  by  large  climbing  ahrube^  which  belong  to  the  gentu  Zoi- 
iMphia,  with  large  subirloboee  fruit  containing  an  acidmous  pulp  in  a  hard 
wixxiy  rind,  rrrrcla  ^ofticaj  Roxb. ;  Wight  Ic.  t  473,  a  gigantic  climber 
(fruit  of  2  large  gloK>%e/manv-seeded  coriaceous  follicles,  the  seeds  embedded  is 
tlc^hv  eatable  pulp)  of  the  Indian  Archipelago,  yields  the  Borneo  rubber,  ind 
8iu;il\  imantides  of  caoutchouc  are  collected  in  India  from  Willughbeia  «^ 
R^xb.  Cor.  PL  t.  2S<\  and  }V.  Jiartabanica,  WalL  PL  As.  rar.  t.  272,  two  laige 
climbei«  of  Burma  and  Eastern  Bengal. — (Collins'  Report  on  (Caoutchouc,  ]87i) 

FtiA^a  belongs  to  the  sub-Order  of  Carusece,  with  a  single  2-celled  omj. 
Z'.iMi/*.)/i^i(i  and  Wil/uiMfia  are  somewhat  anomalous  genera  with  1-ceIIed 
ov;iry,  and  tleshy  fruit.  Crctola  belongs  to  the  sub-Order  JSuapoeynea  (findt 
of  2  many-«eed€\l  foUicles),  which  comprises  all  genera  described  below,  except 
Cari*fa  and  (.'rr?<m. 

1.  CABI8SA,  Linn. 

Shrubs  or  tz>?es,  often  armed  with  opposite  azillaiy  spines.    LesreB 

oppv>6it<\      Calyx   without  glands.     Corolla -tube  cylindrical,  sli^tlj  | 

swvdieu  round  the  anthers  lobes  spreading,  contorted  in  the  ba<^ilie  j 

thiwit  without  scale«L     Anthers  oblong  or  lanceolate,  included  in  the  j 

coTv^lla-tabe.     Ov;irT  single,  2-celled ;  ovules  seyeral  in  each  cell ;  stjle  { 

tilitornu  stigm.i  thickened.     Fruit  succolent^  indehiscent.     Seeds  1-i  i 
ruelv  nore,  without  hairs;  albominoos. 


l.^T«$  4sd  lrazch;«s>  jIvuts  g^abivoi ;  frtut  {-l  in.  long,  some- 

tia^'s  Slow  iK»a  "l-«eied 1.  C.  OamiM. 

LiMTe»  dkzd  Vr&cv-hltfcs  ortec  pabmcent :  fruit  |  in.  long^  4-fleeded      2.  C,  difiM. 

1.  a  CiriadM>  Linn. :  KoxK  Cor.  PL  L  77 ;  FL  L  687 ;  Wightic 
1^  4'j^:,__;5:yiL  C.  c\.^xtftii.  Wiirht  Ic.  t  1289.  Sans.  Karamarda  (the 
trxv^,  .jK-*^  X  \tbe  £n::^.  Vem.  KtniHiuia^  karavm^  karundoj  korinda, 
■  rsn'i?:.     Local  n.  7*iwja.tAi',i.  X.W.P. ;  GothOy  C.P. 


oS>Y:»:e,  ntrvly  »?r.:r:K-oKori:.  obiisw  or  mocionate,  li-3  in.  long,  1-2  m. 
bk\Avl.  ^uSs^^i"**  or  .'H  she n  indoles.  Rowers  white^'inodoious,  on  short 
'.vvlivvi*  ir.  5**s5il-*  or  r*:xv--v'cLi;e  pcbaKenl  cymoee  corymbs  of  10-20 
•l/^vrT*:  ;he  er^ls  of  Vr^sches.  Racts  Iin<ar,  pubeeoent  Calyx  puhes- 
vvv,:.  Vk:'*4  h*!:*  w:iy  or  vloejxr  iii:o  Lmceolise  ciliate  segments.    Co!oll«- 


^  in  »^'«!«  roEt^  0^  Iratibk.  nofi  UTKh  in  the  Itejab ;  is  wild  on  diy 
y^  ^.^1  1:1  (h<e  Gccivifc  4tBi  Ruazch  drriBMH  oC  the  Oodh  foreeta, 


V 
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I 

b  Stl  forests  (R.  Thompson),  in  the  Qorakhpur  diBtrict,  in  Bengal  and 

India.  Foliage  generally  renewed  in  March.  TL  Jan.- April ;  fruit  ripens 

kug.    Qrows  rapidly,  and  coppices  freely. 

ft.  highy  2  h,  girth,  sometimes  n 


n  3-4  ft.  highy  2  ft.  girth,  sometimes  more,  branches  rigid,  divergent. 
Iff  a  scanty  roonded  crown.  Branchlets  reddish-brown,  smooth,  spr^- 
fiffk  ^  in.  thick,  grey  or  white  with  pale-orange  streaks,  smoothish  be- 
longitadinal  wrinues,  with  brown  exfoliating  sodes.  Wood  white,  close- 
i  mSl  hard,  is  an  exceUent  fuel,  and  has  been  recommended  for  turning, 
excellent  fences.  The  red,  half-ripe  fruit  is  made  into  tarts  jellies  and 
When  ripe,  it  is  sold  iu  bazaars  and  eaten  largely. 


I  diAisa,  Eoxb.  Fl.  Ind.  L  689;  Wight  Ic.  t.  427.— Vem.  Karaunda. 
n.  (Tan,  gamc^  garinda,  Pb. 

mall  evergreen  shrub,  with  rigid,  spreading  branches ;  young  leaves, 
ilets  and  inflorescence  pubescent  Branchlets  opposite  and  single, 
|-1  in.  long,  often  pubescent  and  forked,  generally  at  the  base  of 
ogle  branches.  Leaves  coriaceous,  glabrate  or  pubescent  beneath, 
acute,  mucronate,  1-1^  in.  long,  ^-|  in.  broad,  generally  with  1  or 
I  of  arching  basal  nerves.  Flowers  pure  white  to  delicate  pink, 
odoroujB,  on  short  pedicels  in  sessile  or  pedunculate  cymose  corymbs 
)  flowers,  at  the  ends  of  branches.  Bracts  linear,  pubescent  Calyx 
sent,  cleft  nearly  to  the  base  into  lanceolate  ciliate  segments.  Cor- 
bes  lanceolate,  shorter  than  tube,  but  more  than  half  its  length. 
I  2  in  each  cell  of  the  ovary.  Berry  subglobose,  \  in.  long,  4-8eeded, 
g,  black  when  ripe,  seeds  4. 

odant  wild  in  most  parts  of  India,  in  the  plains  of  the  Panjab,  the  sub- 
lyan  tract,  ascending  to  4000  ft.,  and  in  the  trann-lndus  territory,  gene- 
regarious,  here  and  there  forming  underwood  in  forests  of  Bamboo  in  the 
L  tract,  of  Pinus  lonffifclia  (Kangra),  of  Teak  (Saugor  district).  Useful 
ping  the  ground  moist  and  cool  under  trees  with  light  foliage  which  do 
)W  heavy  shade  ;  may  be  employed  in  the  same  way  as  Beech  underwood 
Dak  or  Scotch  Fir  in  Europe.  Spreads  readily  where  clearings  have 
lade,  and  may  in  such  cases  impede  the  reproduction  and  growtn  of  the 

FL  March-May ;  fruit  ripens  Oct.- Feb.  Very  hardy,  coppices  freely. 
>od,  though  always  smaU,  is  used  for  tumin;:^  and  for  making  combs  ;  it 
cceUent  fuel    Very  old  wood  is  said  (in  Kongra)  to  be  black  and  fra- 

The  leaves  are  greedily  eaten  by  goats  and  sheep,  but  the  chief  use  of 
ab  is  to  furnish  material  for  dry  fences. 

characters  available  for  the  distinction  of  these  two  species  are  unsatisfEic- 
d  variable,  and  farther  inquiries  may  possibly  show  (7.  Carandas  to  be 
I  but  the  cultivated  form  of  C*  diffuses 

2.  CEBBEBA,  Linn. 

ibe  or  trees,  with  alternate  leaves,  crowded  on  the  young  branches. 
B  large,  in  terminal  corymbose  cymes.  Calyx  without  glands, 
^tabe  cylindrical,  without  scales,  lobes  spreading,  angular,  contorted 
Anthers  included  in  the  corolla-tube,  inserted  about  the  middle. 
of  2  distinct  carpels,  united  by  a  single  style,  each  carpel  incom- 
divided  by  a  very  prominent  placenta,  bearing  2  superposed  ovules 
fl  side ;  stigma  conical,  often  2-lobed  at  the  tip.     Fruit  (from  the 

X 
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abortion  of  one  carpel)  a  single  drape,  flattened  on  one  side,  with  a  woody 
or  fibrous  endocarp,  usually  1 -seeded.     Seeds  without  haiis. 

1.  0.  OdoUam,  Gsertn. ;  Roxb.  FL  Ind.  I  692 ;  Wight  Ic  t  441. 

A  large  tree  or  a  shrub,  wholly  glabrous,  with  thick  branches.  LeaTei 
6-12  in.  long,  shining,  oblong  lanceolate  or  oblanceolate,  acuminate,  nu- 
rowed  into  petiole  1  - 1^  in.  long ;  main  lateral  nerres  numerous^  pl^ 
allel,  at  right  angles  to  midrib,  joined  by  indistinct  intramaiginal  ytm 
Flowers  white,  sweet-scented,  in  a  corymbose  pedunculate  cyme.  Calyx* 
segments  linear,  reflexed,  deciduous.  Bracts  coloured,  ^1  in.  long,  cadu- 
cous.    Drape  ovoid,  2-4  in.  long,  endocarp  thick,  fibrous. 

Common  in  salt  swamps  on  the  coast  of  Bengal,  the  peninsula  and  raobaUy 
of  Sindh.  A  widely  spread  tree,  on  the  coasts  of  China,  the  Lidiim  ArcnipelagO) 
Queensland,  and  the  Pacific  islands.  In  flower  and  fruit  throughout  the  year. 
Wood  white,  soft,  and  spongy. 

3.  TABEBN^MONTANA,  Plum. 

1.  T.  coronaria,  Willd.;  Roxb.  FL  Ind.  u.  23;  Wight  Ic  t  477; 
Bot.  Reg.  t.  1064. — Vern.  CJidndm,  taggai,  taggar. 

A  shrub,  6-d  ft.,  glabrous,  branches  dichotomous.  Leaves  opposite,  ellip 
tic-oblong,  acuminate.  Flowers  white ;  calyx  glandulose  inside ;  coidla* 
tube  cylindrical,  slender ;  ovaries  2  with  many  ovules,  style  1.  Fruit  of  2 
distinct  recurved  cylindrical  follicles,  1-3  in.  long.  Seeds  3-6,  embedded 
in  red  fleshy  pulp  ;  embryo  in  a  fleshy  albumen. 


Cultivated  in  gardens  throughout  India,  withjmgle  and  double  flowen ;  ex- 
edingly  fragi-ant  at  night.    Wild  in  Eastern 
the  Konkan.    Fl.  in  the  hot  and  rainy  season. 


T.  utUis,  Amott  in  Edinb.  New  Phil.  Joum.  1830,  i.  318,  is  a  tree  in  Britidi 
Guiana,  which  yields  a  thick  sweet  nutritious  milk,  called  Hya-hya  by  tbe 
Indians. 

4.  BHAZYA,  Decaisne. 

1.  B.  fftricta,  Decaisne  in  Jacquem.  Yoy.  Bot.  t  111. — ^Vem.  FesOi 
Salt  range ;  Oandera,  Trans-Indus ;  Sewar^  sihar,  (shwarg.  SindL 

A  small  glabrous  shrub.  Leaves  alternate,  linear  -  oblanceolate,  mo- 
cronate,  sessile.  Flowers  white,  odorous,  corolla- tube  cylindrical,  modL 
longer  than  lobes ;  ovary  2-celled,  with  numerous  ovules.  Fruit  of  S 
distinct  erect  cylindrical  follicles.  Seeds  numerous,  flat,  with  memhisnooi 
wings  at  the  two  extremities  ;  embryo  straight,  in  a  fleshy  albumen. 

Abundant  in  the  trans- Indus  territory,  between  Indus  and  Jhelam,  and  in 
Sindh.  Afghanistan,  Beluchistan,  and  Arabia.  FL  April.  UscnI  as  faeL  "Hm 
leaves,  after  steeping  for  some  days,  are  fodder  for  goats.  The  fruit  (Sce^^) 
and  the  leaves  are  used  in  native  medicine. 
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5.  PLUMEBIA,  Toum. 

Shrabs  or  treee,  with  alternate  leaves,  crowded  at  the  ends  of  branches. 
owera  laige,  in  tenninal  corymbose  cymes.  Calyx  small,  without  glands. 
nolLktiibe  cylindrical,  without  scales,  lobes  spreading,  contorted  in  bud. 
itheiB  inserted  at  the  base  of  the  corolla-tube,  round  the  ovary.  Ovary 
3  distinct  carpels,  united  by  a  single  style,  ovules  numerous ;  style 
ort^  thick,  with  a  Globed  stigma.  Fruit  of  2  follicles  with  numerous 
sqpresBed,  winged,  hairless,  albuminous  seeds.     Cotyledons  flat,  folia- 

108. 

1.  P.  acntifolia,  Poiret. — Syn.  P.  acuminata,  Roxb.  Fl.  Ind.  iL  20 ; 
i^t  Ic.  t  471.     Vem.  Oida  cAiw,  Hind. ;  Khair  champa,  Bomb. 

A  small  tree,  wholly  glabrous,  with  thick  branches,  and  rough  bark, 
n  of  tenacious,  white  juice.  Leaves  lanceolate  or  oblanceolatc,  6-15  in. 
Dg,  narrowed  into  a  petiole  1-2  in.  long ;  main  lateral  nerves  numerous, 
insrerse,  parallel,  joined  by  prominent  intramarginal  veins.  Flowers  in 
iige  compound,  pedunculate  cymes,  white,  fragrant,  pale  yellow  in  the 
entre.     Follicles  divaricate,  rigid,  drooping,  G  in.  long. 

Cultivated  throughout  India  and  Burma,  near  villager,  temples,  and  in  gar- 
on,  but  not  indigenous.  Cultivated  in  Siam,  China,  Cochin  China,  and  the 
Ddian  Archipelago  (Rumph.  Amb.  iv.  t.  38 j.  Its  home  is  not  known.  It  grows 
I  New  Grenada  and  other  parts  of  tropical  America,  but  whether  indigenous, 
I  imeertain.  rrhe  other  Plumerias  inhabit  tropical  America,  and  P,  lorarUhi- 
bKo,  Miill. ;  Mart  Flora  Brasiliensis,  vi.  p.  42,  a  closely  allied  species,  is  found  in 
te  and  Matto-Orosso.)  FL  H.  and  R.  S.  Rioens  its  fruit  very  rarely.  At- 
anpts  have  been  made  to  make  caoutchouc  of  tne  milk,  but  without  success. 

6.  WBIOHTIA,  R  Brown. 

Trees  or  shrubs,  with  opposite  leaves.  Flowers  in  terminal  corymbose 
jnnes.  Calyx  with  5-10  broad  scales  inside  at  the  base.  CoroUa-tube 
ylipdrical,  generally  short;  lobes  spreading,  before  expansion  twisted 
ywtada  the  right,  the  throat  with  a  corona  of  5  or  10  erect  scales,  either 
liiinct  or  united  in  a  ring.  Stamens  inserted  in  the  throat,  filaments 
bort  and  broad,  continued  into  a  broad,  tapering  connective ;  anthers 
BKrted,  sagittate,  connivent  in  a  cone  round  the  stigma,  and  often 
dhering  laterally.  Ovary  of  2  carpels,  distinct  or  connate,  with  numer- 
DS  ovules  in  each,  multiseriate,  on  axile  placentas.  Fruit  long-cylindri- 
il,  separating  into  two  follicles  dehiscing  on  the  inner  face,  filled  with 
unerous  oblong  pendulous  seeds,  each  with  a  tuft  of  long  silky  hairs 
t  the  lower  end.  Albumen  none,  embryo  cylindrical,  cotyledons  con- 
fute, longer  than  superior  radicle. 

oIEcles  connate  into  a  long  cylindrical  capsule,  separating  and 

dehiBcin^  at  the  same  time  ;  leaves  soft  tomentose  .     1.    fT.  twnentosa. 

oOicles  distmct,  cohering  at  the  apex  only;  leaves  rough  .        .    2,   W,  tinctoria. 

h  W.  tomentoBa,  Roem.  et  Schultes ;  Wight  Ic.  t  443.— Syn.  TF. 
)oai9nma.  Wall.  PL  As.  rar.  t.  146 ;  Wight  111.  t  154.  Nerium  tomen- 
man,  Roxb.  FL  Ind.  ii  6.     Vem.  Keor,  kUawa,  Pb.  Dhudi,  N.W.P., 
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Oudh.     Local  names:  DharauLi^  darhda^  daira,  Garhw. ;  Ldtaukthmj 
Burma. 

A  small  tree,  branchlets  and  leaves  clothed  with  soft  tomentom.  leaTes 
elliptic,  acuminate,  narrowed  into  a  short  petiole,  3-4  in.  long ;  main  ktenl 
nerves  parallel,  8-12  pair.  Flowers  1  in.  across,  in  subsessile,  stif^  erect, 
corymbose  and  tomentose  cymes,  with  oval  deciduous  bracts.  GoroUft- 
tube  twice  the  length  of  calyx,  lobes  oblong,  yeUowish,  corona  fleshy, 
orange-coloured,  cleft  into  unequal  oblong  lobes.  Anthers  white.  Frmt 
subcylindrical,  laterally  compressed,  8-12  in.  long,  ^  in.  across,  roogh 
with  numerous  white  elevated  specks,  with  two  shallow  black  fonom 
at  the  junction  of  the  carpels,  the  carpels  separating  when  ripe ;  hain  of  i 
seed  pure  white.  i 

I 

Sub-Himalayan  tract  and  outer  ranges,  ascending  to  3500  ft.  or  more  (Benir-  { 
gad,  Jaunsar  Bawar,  D.B.),  as  far  west  as  the  Bias,  and  very  rare  beyond  it  to  ; 
the  Indus.  Oudh,  Bengal,  Central  and  South  India.  Ceylon  and  Burma.  Often  : 
associated  with  Sal,  but  more  commonly  in  mixed  forests.  The  leaves  are  \ 
shed  Feb.-March,  the  new  foliage  appears  April-May.  FL  April-June;  h,  * 
Nov.-Jan. 

Attains  20-25  ft.,  with  a  short  irregular  trunk  3,  rarely  4  ft.  girth.    Bruidhei 
scabrous,  with  small  li^ht-coloured  specks.    Bark  lin.  thick,  ll^ht  or  dark  da- 
ereoufl,  corky,  inner  substance  whitisn,  compact     Wood  yellowish  white,  ewa- 
and  fine-gramed,  not  hard,  easyto  work,  heartwood  not  distinct    Weight  317S   j 
lb.,  value  of  P.  523  (Kyd).     Used  in  turning,  carved  into  bowls,  plates,  and    | 
combs  (Saharunpur).    The  bark  of  stem  and  root  are  administered  agamst  snake-    ^ 
bites  and  the  sting  of  scorpions.     Abundant  yellow  milky  juice  flows  firon 
incisions,  containing  a  yellow  colouring  matter  (Roxb.) 

There  is  some  uncertainty  regarding  the  colour  of  the  corolla.  Wallich  (Nepal,  ' 
Oudh,  Kamaon^  and  Wight  describe  and  figure  W.  moUissima  with  yellow  flowen  ? 
tinged  with  reel,  and  Thwaites  (Enum.  ZeyL  193)  describes  W.  tamentota  in  the  j 
same  manner.  Roxburgh  says — flowers  white,  nectary  (corona)  orange-coloued ; 
Voict  (Hort.  p.  525J — yellowish- white,  with  an  orange-coloured  throat;  and 
Graham  (Bombay  Plants,  1 14)— white.  Do  the  flowers  change  colour  dumg 
the  day  ?  According  to  Wallich,  the  flowers  of  molliasima  are  inodorous ;  Vagt 
describes  them  as  faintly  smelling  of  rhubarb  ;  and  J.  L.  Stewart  **  as  soentiag 
the  forest.''  It  is  not  impossible  that  a  distinct  species  with  white  flowen  maf 
yet  be  discovered  ;  and  it  should  be  added  that  W,  Wallichuy  A.  DC,  Wipt 
ic.  t.  1296,  which  is  otherwise  exceedingly  like  W.  tomentosa,  is  described  with 
white  flowers. 

2.  W.  tinctoiia,  R.  Br. ;  Bedd.  FL  Sylv.  t  241.— Syn.  W.  B(M,  G. 
Don;  Wight  Ic.  t  1319.  Nerium  tinctorum,  Roxb.  FL  Ind.  ii  *• 
Vern.  Dhudi,  Banda ;  Khimi,  Mey war.     (Seeds  Indarjau^  indrajw) 

A  small  tree  ;  branchlets  yellow  or  light  brown,  extremities  and  leaves 
glabrous  or  pubescent.  Leaves  elliptic-oblong,  3-4  in.  long,  acumiiuiBi 
base  rounded,  petiole  very  short ;  main  lateral  nerves  8-10,  aichin^ 
joined  by  intramarginal  veins.  Flowers  white,  in  lax  termioal  cym* 
with  slender  spreading  branches.  Corolla-tube  twice  the  length  of  calyx* 
Corona  of  numerous  linear  scales,  varying  in  length,  some  inserted  "^ 
the  filaments,  others  on  the  corolla-lobes.      Fruit  (xf  2  distinct  penda- 
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slender  follicleBy  10-20  iiL  long,  cohering  at  the  top  only,  with 
ted  longitudinal  lines,  otherwise  smooth.     Var.  a.  tinetorla ;  glab- 
iSL  Boihii;  pubescent,  leases  rough  when  old. 

nmon  in  the  Peninstda,  ascending  to  4000  ft  (a  and  0).  From  Central 
B  only,  with  rough  leaves,  is  uiown.  BosHi  foreste  in  Mcywor,  Nag- 
'  between  Ajmir  and  Pokur  (D.B.) ;  Banda,  Edgeworth.  Leaves  are  shed 
reappear  in  March- April,  with  the  flowers.  Fruit  ripens  ensuing  C.S. 
I  pnre  white,  close-  and  even-grained,  valned  highly  for  turning  and 

S.    The  leaves  yield  Indigo  (Koxb.)    The  seeds  are  sold  as  the  sweet 
indarjau  in  the  bazaars ;  they  are  not  bitter. 
eoccineoy  Sims.  Bot  Mag.  t  2696 ;  Wight  Ic  t.  442 ;  a  large  tree  with 
crimson  flowers,  2  in.  across,  solitair  3  or  6  together,  from  the  Kasia 
IB  occasionally  srown  in  gardens  in  Northern  India.    Wood  white,  light, 
no,  used  for  palkees. 

7.  ALSTONIA,  R  Brown. 

668^  rarely  shrubs ;  leaves  entire,  verticillate  or  opposite.  Calyx 
3iit  scales  or  glands.  Corolla -tube  cylindrical,  lobes  spreading, 
er  than  tube,  twisted  towards  the  right  before  expansion.  Corona 
ing.  Stamens  included,  inserted  half-way  up  the  tube,  or  liigher. 
jr  of  2  distinct  carpels,  united  by  the  style ;  stigma  thickened  ; 
M  numerous.  Fruit  of  2  distinct  long  linear  follicles.  Seed  oblong, 
tessed,  peltate,  the  edge  with  a  dense  fringe  of  long  hairs  all  round  ; 
nen  scanty,  radicle  superior,  cotyledons  oblong,  flat. 

A.  seholaiis,  R  Brown ;  Wight  Ic.  t.  422 ;  Bedd.  Fl.  Sylv.  t  242. 
JL  A.  eiineaia,  WalL  San&  Ay^ugma,  chhada,  ayuk  chhada,  Ycm. 
itbiy  wdiun,  ehutian^  acUmn^  satni  (Taunmai/oben,  Burm.) 

Uffge  tree,  with  bitter  milky  juice ;  glabrous,  inflorescence  only  pubcs- 
Leaves  coriaceous,  shining  above,  opaque  and  pale  underneath, 
horls  of  5-7,  oblong  or  obovato-oblong,  obtuse,  rarely  acute,  4-8 
)ng,  narrowed  into  a  short  petiole ;  main  lateral  nerves  numerous, 
lei,  transversa  Flowers  greenish-white,  sessile  or  shortly  pedicellate, 
nonpact  many-flowered  pedunculate  cymes.  Peduncles  1-2  in.  long ; 
6  8-12  arranged  in  a  pedunculate  umbel,  and  the  umbels  forming 
Is  in  the  axils  of  the  terminal  whorl  of  leaves.  Calyx  and  corolla 
scent.    Follicles  slender,  numerous,  in  hanging  clusters. 

b-Hinialayan  tract,  extending  west  to  the  Jumna,  and  ascending  to  3000 
kssxce  in  the  Oudh  forests.  Bengal,  western  side  of  the  Peninsula,  Burma, 
m,  Indian  Archipelago,  Queen^and,  tropical  Africa.  Fl.  Dec-March  ; 
Jane.    Growth  apparently  rapid 

tains  40-60,  at  times  80-90  ft.,  with  a  tall  stem,  often  with  a  fluted  or  but- 
d  base,  and  spreading  branches  in  tiers  of  whorls.  Bark  dark  grey,  rough, 
lot  cracked.  Wood  whitish,  even-grained,  somewhat  porous  and  open, 
ind  lif^t,  40  lb.  per  cub.  ft.  Easily  worked  ;  used  for  famiture,  boxes, 
laidiy  Bchool-boaros,  and  for  beams  in  Assam.  Wood  and  bark  are  bitter ; 
uk  is  officinal  as  an  astringent  tonic,  anthelmintic,  and  antiperiodic  (Pharm. 
137). 
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8.  HOLABBHENA,  R  Brown. 

Shrubs  or  trees  with  opposite  entire  leaves.  Calyx-lobes  lanceolate, 
with  glands  inside  at  their  base.  Corolla-tube  cylindrical^  more  or  1^ 
swollen  above  its  base  round  the  anthers,  lobes  spreading,  twisted  to 
the  left  before  expansion.  Corona  wanting.  Stamens  included,  inserted 
below  the  middle  of  the  tube.  Ovary  of  2  distinct  carpels,  united  by  the 
style ;  stigma  oblong,  not  thickened j  ovules  numerous.  Fruit  of  2  dis- 
tinct long  slender  follicles.  Seeds  numerous,  .pendulous,  with  a  tuft  of 
long  hairs  at  the  hilum;  radicle  superior,  shorter  than  the  auiicolite, 
plaited  and  involute  cotyledons ;  albumen  none. 

1.  H.  antidysenterica.  Wall.— Tab.  XL.— Syn.  H.  pubescens,  Wal 
H.  Codaga,  G.  Don  ;  Wight  Ic.  t.  1297.  Echitea  antidyaenterica^^^ 
Chanemorpha  antidysenterica,  G.  Don ;  Wight  Ic.  t.  439.  Vem.  KanOf 
kauray  koray  kuray  kuar,  keor,  kuer,  kari,  dJiudij  dhddu  Local  names: 
KogaVf  kiam,  Pb. ;  Kachriy  Oudh;  Samoka  marra,  Gonds  of  Seoni; 
ArUcriay  Bheels  of  Banswara.  (Seeds :  Karwa  (bitter)  indarfau.)  LA- 
tatik,  Burm. 

A  small  tree,  glabrous  or  pubescent  Leaves  6-12  in.  long,  subsessOe, 
elliptic-oblong,  short-acuminate,  base  obtuse ;  main  lateral  nerves  10-U 
pair,  joined  by  prominent  transverse  veins.  Flowers  white,  inodorooB) 
1-1^  in.  across,  on  slender  pedicels,  in  sessile  terminal  coiymbose  cymO) 
with  small  lanceolate,  ciliate  bracts.  Corolla-tube  slender,  many  timet 
longer  than  calyx,  lobes  nearly  as  long  as  tube.  FoUicles  smooth,  8-15 
in.  long,  \  in.  diam.  Seeds  narrow-oblong,  ^  in.  long,  brown,  bitter, 
hairs  silky,  twice  the  length  of  seed.  Var.  a.  glabra ;  leaves  ^bioas 
on  both  sides.     Var.  jS.  pubescena;  leaves  soft  tomentose  beneath. 

Snb-Himalavan  tract,  ascending  to  3500  ft.,  and  extending  westward  to  the 
Chenab.  Oudn,  Bengal,  Central  and  South  India.  Banswara  forests,  bat  not 
found  in  the  more  arid  parts  of  Rajputana.  Often  associated  with  S&I,  in 
Burma  in  the  Ein  forest  of  Dipterocarpus  tuberculatus,  Boxb.  Old  leaTH 
shed  Feb.,  the  new  foliage  appears  April-May.  FL  April-June ;  fradt  ripe  in 
the  cold  season,  generally  bursting  in  March  or  ApriL 

Attains  20-30  ft.,  trunk  short,  straight,  rigid  and  farrowed,  3-4  ft.  floth. 
Bark  ^  in.  thick,  brownish-grey  or  blackish,  warty,  with  some  longitadinai 
cracks,  and  exfoliating  in  thick  woody  scales.  Foliace  bright  pea-peen.  Wood 
white,  tinged  with  yeUow  or  pink,  even-  fine-  ana  smooth-gramed,  soft  tfvl 
light,  heartwood  not  distinct  Weight  37-38  lb.  Value  of  P.  417  (KydX  668 
(Skinner),  811  (Lettattk,  Benson).  Easy  to  work,  carved  into  tobacco-boxe^ 
toys,  combs,  spoons,  forks,  and  platters.  In  Assam,  where  the  tree  grows  to  t 
larger  size,  furniture  is  made  of  it.  The  bark  (coneM»\formerlv an  article oi 
trade),  leaves,  fruit,  and  seeds,  are  used  medicinally  (Fharm.  dd.  137) ;  the 
flowers  are  gathered  for  ornaments  at  marriages,  and  the  leaves  are  employed  tf 
fodder  or  litter. 

9.  ICHNOCABPUS,  R  Brown. 

Climbers  with  opposite  leaves.  Calyx  5-cleft,  with  small  gilands  ioflid0 
at  the  base  of  the  lobes.  Corolla  hypocrateriform,  without  appendices  i 
lobes  hairy  inside,  convolute  in  bud.  Fruit  of  2  distinct^  many-seeded, 
slender  follicles.     Seeds  not  rostrate,  with  a  tuft  of  hair  at  the  lulum* 
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Fkmen  in  compact  cjmeB,  fonniiig  elongated  panicles ;  corolla- 

tabe  barely  |  in.  long 1.  /.  fruieseena. 

Flowers  in  lax  pedoncnlate  corymbose  cymes;  corolla- tube  \  in. 

long 2.  I./roffrans. 

1.  I.  fratMcens,  R  Brown ;  Wight  Ic.  t  430.— Syn.  Echites  frutea- 
cau^  Boxb.  FL  Ind.  iL  12.     Yem.  Dudhi,  Kamaon. 

A  twining  shrab;  branchlets^  inflorescence  and  under  side  of  leaves  with 
mst-colonred  pubescence.  Leaves  opposite,  petiolate,  ovate -lanceolate, 
amuninate.  Flowers  small  (white,  inodorous,  Eoxb.,  greenish  white, 
sweet-scented,  Yoigt  Hortus,  523),  on  short  pedicels,  in  compact  short, 
tzichotomons,  pedunculate  cymes,  forming  elongated  leafy  panicles.  Calyx 
with  small  basid  glands.  Corolla  hypocrateriform,  tube  l^u^y  }  in.  long, 
lobes  lanceolate,  t¥nsted,  hairy  along  the  upper  face.  Ovaries  distinct, 
nnonnded  by  5  distinct  hypogynous  scales,  as  long  as  ovaries;  style  1. 
Fruit  of  2  distinct  linear,  slender  follicles,  2-3  in.  long.  Seeds  numer- 
oiUy  pendulous,  a  long  tuft  of  hairs  at  the  hilum. 

Sooth  and  Central  India,  Bengal,  Burma.  In  north-west  India  known  to  ex- 
toid  as  far  west  as  Delhi  in  thejplains,  and^to  the  Sutlej  in  the  sub-Himalayan 
tiaet.  Indian  Archipelago  and  Queenslandr  The  root  has  been  used  as  a  sub- 
iCitnte  for  saisaparilla. 

2.  L  tefrani,  Wall ;  DC.  Prodr.  viil  435.— Syn.  (probably)  Blabe- 
ropua  ludduSf  A.  DC. ;  AUtonia  lueida,  Don  FL  Nep.  131.  Yem.  Dudhiy 
Kamaon. 

A  climlnng  shrub ;  glabrous,  but  branchlets^  petioles  and  under  side  of 
haves  often  hairy.  Leaves  opposite,  subcoriaceous,  shining  above,  ellip- 
tieH>blong,  acuminate,  blade  4-5  in.,  petiole  ^  in.  long.  Flowers  on  slen- 
der pedicels,  in  lax  compound  trichotomous  pedunculate  glabrous  corym- 
boee  termiaal  and  axillary  cymes.  CoroUa-tube  ^  in.  long,  2-thirds  of  its 
Imglth  narrow-tubular,  suddenly  widened  above  into  a  campanulate  mouth; 
lobes  oUong,  nearly  as  long  as  tube,  hairy  on  the  upper  side  near  the  base. 
Fhiit  of  2  distinct  linear  follicles,  about  6  in.  long,  with  niimerous  pendu- 
lous seeds,  not  rostzate,  a  tuft  of  hairs  at  the  hilum« 

North-West  Himalaya.  Kashmir  to  Nepal,  ascending  to  0000  ft.    Bhutan,  As- 
n.    FL  April-June.    Somewhat  similar  to  PareekUes  Thunhergii,  A.  Gray 


(Jttyndkoipfrmttm  ja#ffi»itou/«9,  LindL),  from  Japan  and  China. 

10.  VALLABIS,  Burm. 

1.  V.  dicbokoiA,  Wall. ;  Wight  Ic.  t  438.— Syn.  Echites  dichotoma, 
Boxb.  FL  Ind.  iL  19.    Yem.  Dudhif  Kamaon. 

A  large  twining  shrub ;  bark  ash-coloured,  glabrous,  inflorescence  only 
pubescent.  Leaves  opposite,  petiolate,  elliptic  -  oblong,  acuminate;  a 
ebde  of  small  cylindric  glands  at  the  insertion  of  the  leaves.  Flowers 
White,  fragrant,  on  slender  pedicels,  in  axillary,  3 -10 -flowered  cymes. 
CorollA-tube  short,  cylindrical,  limb  large,  spreading,  |  in.  across.     Ovary 
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1,  2-celled,  surrounded  at  the  base  by  a  5-fid  ciliate,  cup-shaped  nectary; 
style  filiform  pubescent ;  ovules  numerous.  Fruit  large,  oblong,  2-celJei, 
valves  thick  fibrous.  Seeds  numerous  pendulous^  with  a  tuft  of  haiis  at 
the  hilmn,  radicle  superior ;  albumen  scanty. 

South  India,  Bengal,  and  Central  India.  Biurma  and  Ceylon.  In  the  sub- 
Himalayan  tract  west  to  the  Ganges.    Cultivated  in  gardens.    FL  Dec.-ApiiL 

11.  CHONEMOBFHA,  G.  Don. 

1.  0.  macrophylla,  G.  Don ;  Wight  Ic.  t.  432. — Syn.  Echites  mam- 
phylla,  Boxb.  Fl.  Ind.  ii.  13.     Vern.  Gar  badero,  Kamaon. 

A  large  climbing  milky  shrub.  Leaves  opposite,  large,  rotundate  or 
obovate,  8-12  in.  long,  6-9  in.  broad,  tomentose  beneath.  Flowers  large, 
white,  fragrant,  coriaceous,  in  terminal  corymbose  pedunculate  cymes; 
bracts  large  ovate,  deciduous.  Calyx  with  glands  inside  at  the  base.  Cor- 
olla hypocrateriform,  limb  2-3  in.  across.  Ovaries  two  distinct,  surrounded 
by  a  cup-shaped  thick  nectary,  style  1.  Capsule  long,  pendidous,  12  in. 
long,  quadrangular,  2-valved.  Seeds  numerous  compressed  pendulous, 
narrowed  into  a  short  beak  above,  and  bearing  a  tuft  of  long  white  silky 
hairs ;  albumen  scanty,  radicle  superior. 

South  India,  Bengal,  Nepal  and  Kamaon,  Burma,  Ceylon,  and  Indian  Archi- 
pelago.   Fl.  April-Sept.    The  milk  is  said  to  yield  a  kmd  of  caoutchouc. 

12.  NBBIUM,  Linn. 

Shrubs  with  white  milk.  Leaves  entire,  coriaceous,  opposite  or  whoried. 
Flowers  large,  in  terminal  cymes.  Calyx-lobes  with  numerous  fleshy 
linear  glands  at  their  base  inside.  Corolla-tube  short,  turbinate  or 
campanulate,  lobes  spreading,  unequal-sided ;  corona  of  laciniated  appen- 
dices opposite  to  the  lobes.  Anthers  sagittate,  on  short  broad  filaments, 
continued  beyond  the  anthers  into  a  long  hairy  tail-like  appendix, 
thickened  and  contorted  at  the  top.  Ovary  of  2  carpels,  more  or  less 
cohering,  style  1 ,  stigma  shaped  like  a  truncate  cone.  Fruit  a  cylindrical 
capsule  when  ripe,  dehiscing  septicidally  into  2  many-seeded  follicles. 
Seeds  pendulous,  tomentose  all  over  and  with  a  tuft  of  hairs  at  the  hilum; 
albuminous,  radicle  superior. 

1.  N.  odorum,  Solander ;  Roxb.  Fl.  Ind.  ii.  2  ;  Bot  Mag.  t.  2032.- 
Sans.  Karavira ;  Pers.  Kharzahra,  Vern.  Kanlraykanery  gantra,  ganhxT^y 
Ph.;  Kaniyur,  Kamaon. 

A  large  glabrous  shrub.  Leaves  in  whorls  of  3,  linear-lanceolate,  ^ 
in.  long,  narrowed  into  a  short  petiole,  under  surface  uneven  and  irt^' 
ularly  pitted,  midrib  very  prominent,  main  lateral  nerves  numeroos,  p^ 
allel,  transverse.  Flowers  scented,  rose-coloured  white  or  red ;  appendices 
of  corona  cleft  into  numerous  filiform  segments,  or  trifid,  the  lateral  seg- 
ments linear,  the  centre  one  short-triangular.     Fruit  linear,  6-9  in.  loBg> 

• 

Common  in  North-West  and  Central  India,  Sindh,  Beluchistan  and  AlghB^^ 
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Ml.  Ascends  to  6500  ft.  in  the  outer  Himalaya.  Generally  alonj?  the  8i<le8  of 
ocky  stream-heds  or  in  ravines  and  river-be<l8  which  are  dry  in  winter.  Ciilti- 
ttoi  in  gardens  throughout  India,  with  single  and  double  flowers.  Fl.  April- 
une,  often  nearly  throughout  the  year.  Bark  and  root  are  poisonous ;  the 
Bayes  are  used  in  native  medicine  (Pharm.  Ind.  139). 

N.  Oleander^  Linn.,  a  common  shrub  in  the  Mediterranean  region  and  Syria, 
TOWS  abundantly  in  similar  localities,  and  under  similar  conditions,  with  this 
iffeience,  that  round  the  Mediterranean  the  ravines  are  filled  hy  the  winter 
suns,  and  are  dry  in  summer.  The  flowers  are  incnlorous,  the  segments  of  the 
Diolla  appendices  are  short,  irr^^lar,  and  not  linear  or  filiform,  and  the  fruit 
\^  only  3-6  in.  long.  The  shape  of  the  corolla  varies,  and  does  not  afford  reliable 
udnctiYe  characters.  Other  diflerences  I  am  ujiable  to  indicate.  Ldnneous 
iiited  them  under  N.  Oleander.  I  am  inclined  to  think  that  there  are  interme- 
iate  forms,  and  that  the  Indian  shrub  will  eventually  be  replaced  imder  that 
pecies. 

Order  LV.  ASCLEPIADEJE. 

Perennial  herbs  or  shrubs,  often  climbing,  with  opposite  entire  leaves, 
nd  r^ular  pentamerous  flowers.  Calyx  free,  divided  nearly  or  quite  to 
iie  base  into  5  segments  or  sepals,  imbricate  in  bud.  Corolla-tube  genor- 
Uj  short,  the  lobes  contorted  or  valvate  in  bud.  Stamens  5,  inserted  at 
16  base  of  the  corolla,  and  alternating  with  the  coroUa-lobos,  the  filaments 
lart,  connate  or  rarely  free,  the  anthers  always  connate  into  a  tube,  enclos- 
ig  the  style,  and  the  connective  more  or  less  prolonged.  A  corona  of 
Gmously  shaped  distinct  or  connate  appendages  alternating  with  the  cor- 
l]a-lobe8  is  usually  inserted  upon  the  coroUa-tubo,  or  upon  the  back  of 
le  filaments  or  wanting.  Stamens  5,  alternating  with  the  corolla-lobes, 
Lserted  at  the  base  of  its  tube  ;  filaments  usually  connate,  anthers  2- 
oelj  4-celled  ;  pollen  granular  or  usually  cohering  in  masses,  the  masses 
andnlous  erect  or  horizontal,  sessile  or  stipitate,  united  in  pairs  to  the 
agma.  Pistil  dicarpellary ;  carpels  distinct  below;  ovtdes  attached  to  the 
iner  angle ;  styles  united  above  the  ovaries,  and  thickened  within  the 
aminal-tabe  into  an  angular  body.  Fruit  of  2  follicles,  or  of  1  only,  by 
le  abortion  of  the  second  carpeL  Seeds  usually  pendulous,  with  a  long 
Iky  toft  of  hairs  at  the  hilum ;  albumen  thin,  embryo  straight,  cotylo- 
>nB  foliaceous,  radicle  short,  superior. — Royle  111.  272 ;  Wight  lU.  ii. 
U. 

laments  free ;  appendages  of  corona  short,  fleshy,  not  aristate       1.  Crtptolepis. 
laments  free;  appendages  of  corona  long-aristate    ...      2.  Peiufloca. 
laments  connate  m  a  staminal  tube  ;  pollen-masses  10,  stipi- 
tate. 
Appendages  of  corona  laterally  compressed  ;  follicles  broad, 

semiovate .8.  CALOmopis. 

Appendages  of  corona  flat ;  flowers  in  axillary  cvmes  .  4.  Marsdknia. 

Appendages  of  corona  flat ;  flowers  in  internetiolar  cymes      .      5.  Peroularia. 
Appendages  of  corona  wanting ;  a  leafless  snrub  .        .  .6.  Obthanthera. 

1.  CBYPTOLEPIS,  R  Brown. 

Corolla-lobes  linear,  contorted  in  bud,  longer  than  the  tube.     Corona  of 
fleshy  oblong  obtuse  appendages  included  within  the  tube.     Stamens 
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included;  filaments  short,  free,  anthers  broad-sagittate,  with  a  toft  of  Lain 
at  the  back,  adhering  at  the  base  to  the  edge  of  the  stigma,  otherwise  free; 
pollen  granular.     Fruit  of  2  divaricate,  ovoid-lanceolate  follicles. 

1.  0.  Bachanani,  Eoem.  &  Schult. ;  Falconer  in  Linn.  Trans,  xiz.  p.  53, 
t.  5. — Syn.  Nerium  reticulatum^  Koxb.  FL  Ind.  ii  8.     Vem.  Karanta, 

A  large  twining  shrub,  abounding  with  milky  juice.  Leaves  oblong  or 
obovate-oblong,  pale  beneath,  obtuse  and  mucronate,  or  suddenly  acomin- 
ate,  blade  3-G  in.,  petiole  ^  in.  long ;  main  lateral  nerves  numerous,  tians- 
verse,  parallel,  alternating  with  shorter  ones,  with  anastomosing  iatniiuff' 
ginal  veins.  Flowers  small  yellow,  on  short  pedicels,  in  peduncnlate 
axillary  cymes,  shorter  than  leaves.  Bracts  ovate-lanceolate.  Follicles 
2-3  in.  long. 

North- West  India,  plains  and  sub-Himalayan  tract  (ascending  to  4000  ft.),  not 
known  west  of  the  Sutlej.  Nepal,  Behar,  Bengal,  South  India  and  Osylon.  FL 
May-June. 

2.  PBBIPLOCA,  Linn. 

Corolla  rotate,  lobes  ovate,  longer  than  the  tube,  generally  hairy  on  the 
upper  surface.  Corona  of  5  short  thick  appendages,  each  terminating  in 
a  long  filiform  arista.  Filaments  short,  free,  anthers  oblong,  cohering  lit- 
erally, with  a  tuft  of  hairs  at  the  back ;  poUen-grains  cohering  in  fooia. 
Follicles  divaricate. 

Leaves  minate  or  wanting 1.  P.  aph^Ua, 

Leaves  lanceolate,  long  acuminate,  2-8  in.  long  .        .        3.  P.  ealcfkiflkk 

1.  P.  aphylla,  Dne.  in  Jacq.  Voy.  t.  116. — ^Vem.  Barrarra^  horre, 
Trans-Indus  and  Sibsagar  Doab  ;  BcUa,  Jhelam  and  Chenab. 

A  shrub,  with  erect  leafless  stems,  glabrous  or  extremities  pubeecent, 
now  and  then  with  a  few  small  thick  ovate  leaves.  Flowers  small,  ^ 
purple,  sweet-scented,  in  short  lateral  roimded  cymes,  the  ooroUa-lobes 
hairy  above.  Follicles  on  short  thick  peduncles,  divaricate,  cylindrical) 
gradually  tapering,  3  in.  long. 

Common  in  many  places  trans-Indus  and  Sindh.  Salt  range,  outer  Hiioft- 
laya,  eastward  to  the  Chenab,  ascending  occafiionally  to  3600  ft.  Afghanistan) 
South  Persia,  Arabia,  Egypt  Eaten  by  goats,  used  as  fuel ;  the  flower-bndaare 
sweet,  and  are  eaten,  raw  or  cooked,  as  a  vegetable.    FL  March,  ApriL 

2.  P.  calophylla,  Falconer ;  DC.  Prodr.  viiL  498. 

A  small  shrub,  wholly  glabrous.  Leaves  shining,  lanceolate,  losg-*^' 
minate,  2-3  in.  long,  on  short  petioles ;  main  lateral  nerves  numoio^ 
parallel,  transverse,  anastomosing  by  oblique  veins.  Flowers  small^  i^ 
in  short  axillary,  generally  opposite  rounded  cymes ;  appendages  ha>^  f 
corolla-segments  oiliate.     Follicles  drooping,  parallel,  3-6  in.  long. 

Outer  ran^  of  the  Himalaya  westward  to  the  Jumna,  and  ascending  to  dOOO 
ft.    Kasia  hills.    Fl.  March,  ApriL 


tdoiropkJ]  LY.   ASCLEPIADEiK.  331 

3.  CALOTBOPIS,  R  Brown. 

CoroUa-tube  bioad-campanulate,  lobes  ovate.  Stamens  connate.  Corona 
:  5  laterallj  compressed  fleshy  appendages,  adnate  to  the  back  of  the 
aminal  tube,  the  lower  end  free  and  incurved.  Anthers  continued  into 
broad  membranous  appendix,  incumbent  on  the  stigma ;  pollen-masses 
),  pendulous,  in  pairs,  flat,  stipitate.  Stigma  pentagonous.  Follicles 
xiad,  semiovate. 

■oDa  somewhat  aaccate  at  base,  segments  spreading,  appendages 
of  corona  troncate  at  apex ;  flower-bnds  OYoid  ,     I.  C.  ffigantea, 

xroQa-aesments  erect ;  appendages  of  corona  acute  at  apex ;  flower- 
Imda  hemispherical 2.  C  proeera. 

1.  0.  gigaatea,  R  Br. ;  Wight  IlL  i  155— Syn.  Asclepias  gigantea, 
oxb.  FL  Ind.  iL  30.     Sans.  Arka.     Vem.  Maddr^  aafed-ak^  N.W.P. 

Young  shoots,  inflorescence,  and  under  side  of  leaves  covered  with  soft 
hite  adpressed  woolly  tomentum.  Leaves  4-8  in.  long,  obovate  or  obo- 
ite-oblong,  short-acuminate,  sessile  or  subsessile,  with  a  narrow,  cordate, 
len  amplexicaul  base.  Flowers  purplish-lilac  or  white,  inodorous,  with 
grey  down  outside,  on  pedicels  twice  their  length,  in  axillary  pedun- 
Jate  corymbs ;  flower-buds  ovoid ;  coroUa-lobes  spreading  or  refloxed. 
ppendages  of  corona  elongated,  longer  than  staminal  column,  their 
Dgih  twice  or  more  than  twice  their  breadth,  always  hairy. 

Common  in  South  and  Central  India,  Burma  and  Bengal  Qorakhpur,  Gudh, 
d  in  great  profusion  in  an  isolated  locality  in  the  Siwalik  tract  near  Kali- 
mgi,  l^ow  I^aini  Tad.  Ceylon  and  Indian  Archipelago.  One  of  the  most 
mmon  plants  in  diy  waste  places.  Fl.  nearly  throughout  the  year.  A  laive 
rab,  with  thick  herbaceous  branches,  stem  12-18  in.  girth,  bark  thick^  scut, 
b-coloured,  wrinkled. 

A  fine  strong  silky  flax  from  the  inner  bark  was  formerly  made  into  cloth  for 
inoes  and  nobles.  Used  for  bow-strings,  fishing  Unes  and  nets  ;  does  not  easily 
fc  in  water.  The  hair  oi  the  seeds  is  said  to  m  made  into  thread  in  Borneo  ; 
tempts  to  weave  it  have  been  made  in  Madras.  Qunpowder  charcoal  is  made 
the  voung  branches  in  Kattiawar  and  in  the  Dekkan.  All  parts  of  the  plant 
B  foil  of  acrid  milk,  which  has  powerful  medicinal  qualities. 

2.  0.  proeera,  R  Br. ;  BLam.  in  linn.  Soc.  Trans,  xiv.  246. — ^Yem. 
MMlwakka,  Afg. ;  Ak,  dk^  muddr^  North  India. 

Toung  leaves  hoary,  glabrous  when  full-grown,  inflorescence  clothed 
Lth  wldte  woolly  tomentum.  Leaves  4-9  in.  long,  thick,  subcoriaceous, 
"ate  obovate  or  obovate-oblong,  acute,  sessile  or  subsessile,  with  a  cor- 
ite  base.  Flowers  purplish  red,  pale  silvery  outside,  with  a  strong,  not 
ipleaaant  smell,  on  pedicels  twice  their  length,  in  terminal  and  axil- 
ly  corymbose  cymes.  Flower-buds  hemispherical;  corolla  campanulate, 
bee  erect  Appendages  of  corona  broad,  not  longer  than  staminal 
Aomn,  nearly  as  broad  as  long,  glabrous,  rarely  pubescent 

Common  in  the  Panjab,  Sindh  (in  places),  the  trans-Indus  territory,  ascend- 
tg  to  3600  ft,  in  the  sub-Himalayan  tract  to  the  Sardah  river,  between  Indus 
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and  Jbelam,  ascending  to  24f  C*  ft,  Ondh,  Gential  India,  and  the  DeUuuo.  Syria, 
Arabia,  I^'pi,  Abysi^inia.  Pri^ia.  Algliamstan,  and  Belnchistan.  In  a  general 
war  it  may  De  said  that  C-  gi^mtea  bdongs  to  the  moistery  (7.  procera  to  the 
more  drr  districts^  Often  eregarioas  in  dSy  sandy  places.  Nerer  quite  bare 
of  leaves.  FL  FeK-May ;  froit  ripens  in  the  ensuing  cold  season.  Near  this 
plant,  and  pt^wini:  on  its  i>x«tFw  i«  frequently  seen,  pushing  through  the  sand, 
FMipcen  ( Wi^A^'Jw.  Walp^  a  licautuul  Ofobanchaoeous  pansite  with  leafleae 
succulent  sterns^  i^3  ft  hi^  termmaring  in  purple  flower-^'ikes. 

Generally  a  sixznb  6-7  ft.  hi^  but  in  the  most  aiid  parte  of  the  Panjabmaf 
be  s«en  in  dcee  clumps  1^15  ft.  hi^  with  stems  12-18  in.  ^rth.  In  Sindh 
stems  4-5  ft  girth  have  been  obeerrcd  (Stewart  Pb.  PL  144).  Bark  ^  in.  thick, 
soft,  corky,  stkv^t.  Wcod  white  and  light,  charcoal  is  made  from  it,  the  roots 
are  employed  as  ^tooth-brushes.  In  Sincih  the  bark  is  stripped  off  greeny  and 
made  into'  haltc^rs;.  lin€&  and  net&  In  Aratna  a  soft  rope  is  made  of  the  fibre. 
The  silky  hair  of  the  fields  i«  excellent  for  stuffing  pillows  and  quiltB.  The 
plant  aK>unds  in  acrid  milk :  mixed  with  salt,  it  is  lued  to  remove  the  hairfrom 
hides.  The  dried  and  rcw^dered  rocc>bark  is  officinal  under  the  name  of  MudSTj 
as  an  alteradTe  tonic  (uaj^r&ticttkd  in  laige  doses  emetic  (Pharm.  Ind.  141); 
the  supposted  active  principle  has  been  called  Mudarine,  a  bitter,  not  oystalline 
subtance,  soluble  in  wmxer.  the  solutiiHi  coagulates  when  heated,  compaatioii 
unknown. 

4.  KABSDBNIA,  R  Brown. 

Corolla  generally  nz&panulate,  limb  spreading,  divided  into  5  lobes, 
contortc\i  in  the  bud.  Corona  of  5  appendages,  generally  flat,  sometiintf 
auriculau\  adnaie  to  the  Ix^^k  of  the  staminal  column,  sometimes  10  tp- 
pondapL>$  in  2  iv^w^  Anthers  terminating  in  a  membrane,  free,  or  only 
adhering  laterally ;  poUen-masses  10,  erect,  in  pairs,  stipitate.  Style  ob- 
tuse or  iv>5ira;e. 


Appendj^^K  of  cixvvia  ia  c«e  srrifss^  lueraiate  or  linear,  as  long 
»  or  locc^^r  thjLn  s:;&r::ens^     $tTl«  obtuse,  not  nxtnte. 
Ocff»lU  qai:«  gUhnNu.  exv>ppt  a  nsg  of  erect  huxs  whidi  closes 
the  throttt :  ivrvlla-lobes  sh\fft<r  thui  tube ;  leaves  diying 
with  A  blue  co'joct 1.  Jf.  tuuiarui. 


Coi>>lU  hairv  ociside  :  lob»  longer  than  tube. 
Ooi\-klU«lob(ii  fUbnNss  insde ;  ap 


gUbnNss  insde :  appiuidage  of  corona  lanoeo- 

U:e,  a»  lor,^  u  stasi^iis 2.  Jf .  ienatim^^ 

CVtfv^lU-loSw  husutif  inside :  appendage  of  ooraia  linear, 

lon^r  thdm  stas^ns S.  Jf.  RofUi 

AppemU^y^  of  i.vxv^i:a  biii:rii:e«  the  oct«r  fieshy,  attached  to  the 
base  of  staniinjd  oolsaiiu  and  shorter  than'anthcn,  the  inner 
attached  half-wmy  up.  mesibnnoQ^  obtuse,  shorter  than  an* 
then  :  style  teniiinatir^  in  a  long  Slifonn  beak,  as  long  as 
c\n\^Ia 4.  Jf.  lueid^ 

1.  M.  iinctoria.  R  Br^;  Wight  Ic.  t  589.— Syn.  Aad^ias  Htidor^ 
K*oxK  FL  hul  ii.  43. 

A  lar>^^  tATining  shrub:  brancheis,  petioles  and  peduncles  clothed ^*»^ 
abort  down.  bMTi\»  pube^vnt  when  young,  aftenraids  ^brate,  tnin^ 
bluo  vrhon  ibry,  ov^to,  with  rounded  or  coidate  base,  acuminate,  p«^ 
luvrvoil,  lUado  4-9  in.  long,  petiolee  J-2  in.  Flowers  munerous,  fsa^' 
yt\Uo\v,  ^^^  in,  K^ng ;  |h\Uc«U  dender,  twice  the  length  of  flower,  in  den* 
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nmbeOate  closterSy  forming  cylindrical,  pedunculate,  axillary  racemes,  in- 
termpted  at  the  base.  Calyx  ciliate.  Corolla  glabrous,  save  a  ring  of  hairs 
in  the  throat,  lobes  shorter  than  tube ;  appendages  of  corona  lanceolate, 
as  long  as  stamens.  Follicles  lanceolate,  covered  with  long  soft  hairs, 
reflexed,  in  racemes  of  4>8. 

East  Bengal,  Sikkim,  ascending  to  3000  ft.  Burma.  Banda  diBtrict  (Edgew.) 
FL  hot  and  rainy  season.    The  leaves  yield  a  kind  of  Indigo. 

2.  M.  tcmadMJma,  Wight  et  Am. ;  Wight  Ic  t  590.— Syn.  Asdepias 
temcMma,  Roxb.  FL  Ind.  ii.  51 ;  Cor.  PL  t.  240. 

A  large  twining  shrub ;  branches,  leaves  and  inflorescence  sofb-tomen- 
tose.  Leaves  cordate,  acuminate,  4-6  in.  long  and  3-4  in.  broad,  petiole 
24  in.  long,  basal  nerves  3-5.  Flowers  greenish-yellow,  \  in.  long,  on 
slender  pedicels,  somewhat  longer  than  flowers,  in  axillary  drooping 
pedunculate  compound  cymes.  Calyx  and  corolla  hairy  outside ;  corolla- 
lobes  longer  than  tube,  glabrous  inside.  Appendages  of  corona  lanceolate, 
as  long  as  stamens.     Follicles  ovate-lanceolate,  4-6  in.  long,  downy. 

Behar,  Baraitch  forests  of  Oudh,  Kamaon,  ascending  to  45(X)  ft.  Banda 
district.  Ceylon.  FL  April ;  fr.  in  the  ensuing  cold  season.  The  bark  of  young 
luxuriant  shoots  yields  a  large  quantity  of  beautiful  fine  silky  fibre,  with  which 
the  mountaineers  of  Rajmahal  make  their  bow-strings,  on  account  of  its  great 
strength  and  durability.  The  following  comparative  experiments  are  recorded 
by  Roxburgh : — 

A  line  of  common  hemp  broke  with  158  lb.  when  diy,  and  190  lb.  when  wet 
Boehmeria  teruurissima  „  240  „        „  „        278   „         „ 

Martd,  teiuicistima  „  248  „        „         „        343   „         „ 

A  milky  juice  exudes  from  wounds,  thickening  into  an  elastic  substance  very 
xnuch  like  caoutchouc,  which  rubs  out  black  pencil-marks. 

3.  M.  Boylei,  Wight — ^Vem.  Paihar,  Chenab;  Tar,  veri,  Salt  range; 
Jiurlala,  Kamaon. 

A  large  twining  shrub ;  branches,  under  side  of  leaves,  and  inflorescence 
aoft-tomentose.  Leaves  ovate  from  cordate  base,  acuminate,  3-5  in.  long, 
petiole  1-2  in.  Flowers  orange,  J  in.  long,  in  compact,  rounded,  peduncu- 
late axillary  cymes.  Calyx  hairy  outside  ;  corolla-lobes  longer  than  tube, 
liiisute  inside.     Appendages  of  corona  linear,  longer  than  stamens. 

Salt  range,  Panjab,  and  outer  ranges  of  N.W.  Himalaya,  ascending  to  7000 
^  Simla,  MuBsoori,  Kamaon.  Fl.  May,  June.  The  fibre  lb  made  into  fiyshing- 
lines. 

4.  M.  Incida,  Edgew.  MS.  in  Hb.  Kew ;  Madden  in  Joum.  As.  Soc 
^viL  pt  i  370. — ^Vem.  Dudhi,  ELamaon. 

A  large  evergreen  climber ;  glabrous,  only  extremities  and  inflorescence 
jmbescent  Leaves  ovate,  pale  beneath,  penniveined,  4-5  in.  long,  petiole 
X-IJ  in.  Flowers  purple,  sweet-scented,  ^J  in.  long,  on  pedicels  some- 
what longer  than  flower,  in  short-pedunculate  umbelliform  cymes.  Calyx 
liairy  outside,  corolla-lobes  longer  than  tube,  hairy.     Appendages  of  cor- 
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ona  10,  in  a  double  series,  the  outer  inserted  at  the  base  of  the  stamiiuil 
tube,  thick,  fleshy,  the  inner  half-way  up,  obtuse,  membianous,  both  shorter 
than  anthers.  Style  prolonged  into  a  filiform  beak  as  long  as  coiolk 
Follicles  lanceolate,  smooth,  5  in.  long. 

Blast  Bengal,  Baraich  forests  of  Oudh,  Eamaon  (in  shady  valleys),  aseending 
to  7600  ft.    FL  Oct-Nov. 

5.  PEBGTJIiABIA,  Linn. 

Flowers  in  interpetiolar  cymes.  Corolla  hypocrateriform,  limb  spread- 
ing, lobes  contorted  in  bud.  Corona  of  5  flat,  membranous  appendages, 
adnate  to  the  base  of  the  staminal  column,  with  a  small  ligula  inside  below 
the  apex.  Anthers  connate,  terminating  in  a  membrane.  Polleii-iDaaseB 
10,  stipitate,  erect,  in  pairs.     Style  not  rostrate. 

Leaves  ovate  ;  corolla- tube  glabrous  inside  .        .         .        .     1.  P.  pcUlida. 
Leaves  cordate ;  corolla-tube  hairy  inside  to  the  throat  2.  F,  odoratimma, 

1.  P.  pallida^  W.  et  A. ;  Wight  Ic.  t.  685.— Syn.  Aadepias  paUida, 
Eoxb.  Fl.  Ind.  ii.  48.     Vem.  Surlcila,  Kamaon. 

A  large  twining  shrub ;  young  leaves  and  young  shoots  pubescent  with 
soft,  curved  hairs.  Leaves  ovate  from  a  cordate  base,  acuminate,  24  in. 
long,  petiole  about  1  in.  Flowers  pale  yellow,  inodorous,  ^  in.  long  to 
tip  of  corolla-lobes,  on  pedicels  as  long  as  flowers  or  longer,  in  many- 
flowered,  short  pedunculate,  umbeUiform  cymes ;  peduncles  shorter  than 
pedicels,  both  hairy.  Calyx  almost  glabrous,  the  segments  ciliate  at  the 
edges,  nearly  as  long  as  the  corolla-tube.  Corolla-lobes  linear,  twice  the 
length  of  tube ;  throat  and  inside  of  tube  glabrous,  except  near  its  baaa 
Follicles  lanceolate,  glabrous,  3  in.  long. 

Bengal,  Behar,  Burma,  plains  of  N.W.  India  and  the  Panjab.     Fl.  June-Od 

2.  P.  odoratissima,  Linn. ;  Wight  Ic.  t.  4U;  Bot.  Reg.  t.  412.-The 
West  Coast  or  Primrose-Creeper,  Kanja-luta^  Beng. 

A  large  twining  shrub ;  bark  deeply  cracked  and  spongy,  young  shoots 
and  inflorescence  pubescent.  Leaves  deep-cordate,  acuminate,  about  4  m* 
long  and  nearly  as  broad,  pubescent  along  the  nerves  on  both  sides,  and 
with  a  few  scattered  hairs  between  the  nerves,  petiole  1  in.  long.  Inflo^ 
escence  similar  to  that  of  P,  pallida.  Flowers  §  in.  long,  greenish  yellow 
or  orange,  exceedingly  fragrant  Calyx  pubescent  and  ciliate,  shorter 
than  corolla-tube.  CoroUa-tube  hairy  inside  to  the  throat,  broad,  neany 
as  long  as  the  oblong  lobes.     Follicles  ovate-lanceolate. 

Cultivated  generally  in  gardens  in  India  and  China.  Indigenous  in  Beoj^ 
Burma,  and  the  N.W.  Himalaya,  where  it  ascends  to  4000  ft.  Has  been  foond 
as  far  west  as  Jaunsar  Bawar.    FL  May- July. 

6.  OBTHANTHEBA,  Wight. 

A  glabrous  leafless  shrub,  with  minute  subulate  scales  in  the  plae^  ^ 
the  leavea     Flowers  \  in.  long,  green,  on  short  pedicels,  in  abort  peduii- 
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cnlafte  azillarj  mnbellifonn  cymes  of  3-6  flowers.  Peduncles,  pedicels, 
odyx,  and  corolla  villoas  with  long  soft  hairs.  Calyx  parted  nearly  to 
the  base  into  5  linear-lanceolate  segments,  as  long  as  coroUa-tube.  Cor- 
olla eampanolate,  tabe  cylindric,  longer  than  the  oblong,  erect  segments, 
which  are  valvate  in  bud.  No  corona,  but  the  staminal  tube  girt  at  the 
base  by  an  undulate  ring.  Pollen-masses  10,-8tipitate,  erect.  Follicles 
sompreased,  linear,  glabrous,  erect,  4-5  in.  long. 

1.  0.  ▼iminea,  Wight ;  Jacq.  Voy.  Bot.  t.  115. — Vem.  Motca,  lariebdr, 
Tians-Indus ;  Matti,  Bias ;  KJiipf  Delhi ;  Kip,  Siudh ;  Chapkia,  ELamaon ; 
Mahur^  Baraich,  Gonda. 

Qiows  3-6  ft.  hiflh,  with  erect  branches.  FL  March,  ApriL  Trans-Indus, 
Sindh,  Panjab,  the  Doab,  sub-Himalayan  tract,  ascending  to  2000  ft.,  eastwards 
known  as  ur  as  the  Baraich  and  Qonda  forests  in  Oudb,  where  it  is  abundant 
in  the  beds  of  streams,  and  where  the  flower-buds  are  eaten  as  a  vegetable, 
cooked  or  raw  (R.  Th.)    Rope  is  made  of  the  fibre,  after  4  or  5  days'  steeping. 

Order  LYL  BOBAGINEJE. 

Herbs,  usually  with  rough  hairy  leaves,  or  trees  and  shrubs,  glabrous 
y^  hairy.  Leaves  alternate,  rarely  opposite,  usually  undivided,  without 
itipolea.  Inflorescence  definite ;  flowers  in  l-sided  (scorpioid)  spikes  or 
:mcemea,  rolled  back  when  young,  and  often  forked  or  dichotomous,  or  in 
xiore  or  less  compound,  often  irregular  cymes.  Calyx  free,  persistent, 
lObes  or  teeth  5,  rarely  4  or  6,  valvate  in  bud.  Corolla  gamopetalous, 
xypogynous,  segments  as  many  as  those  of  the  calyx,  imbricate  or  indu- 
>Iicate  in  the  bud.  Stamens  inserted  in  the  corolla-tube,  as  many  as 
^oroUa-lobee,  and  alternate  with  them  ;  anthers  2-ceUed,  the  cells  usujedly 
>pening  in  longitudinal  slits.  Ovary  free,  of  2  carpels,  entire  or  4-  rarely 
S'lobed,  2-celled,  with  1  or  2  ovules  in  each  cell,  or  4-8-celled,  with  1 
»Yule  in  each ;  style  simple  or  2-4-fid,  terminal  or  inserted  between  the 
obes.  Fruit  a  drupe  or  dry,  and  separating  into  4,  rarely  2,  1 -seeded 
iuta.  Seed  with  a  thin  testa,  albumen  none  or  scanty,  embryo  straight, 
adide  short— Koyle  HL  303,  306  (Cm-diacece) ;  Wight  HI.  iL  208. 

Style  twice  forked  ;  dmpe  with  1  kernel     ....       1.  Cordia. 

Style  bifid  ;  drape  with  2-4  kernels 2.  Ehrktia. 

S^le  undivided ;  berry  with  4  kernels        ....      8.  Khabdia. 

This  Order  is  here  accepted  in  its  wider  sense,  including  CordiacecPy  which  is 
ifken  regarded  as  a  separate  Order.  It  is  divided  into  four  great  tribes  :  1.  Cor- 
Um^  2.  EhretUcBf  witn  undivided  ovary,  terminal  style,  and  indehiscent,  often 
lohy  4-seeded  fruit  In  Cordiece  the  style  is  twice  forked,  in  Ehretiece  2-lobed 
Shr€tia),  rarely  undivided  {Rhabdia).  3.  HeliotropiecBt  ovary  often  lobed,  but 
tyle  terminal,  fruit  dry,  often  separating  into  several  l-seeded  cocci.  To  this 
rxoup  belongs  the  sweet-scented  Heliotrope  (^H.  peruvianum,  Lion.),  from  the 
kjides  of  South  America,  which  thrives  so  luxuriantly  on  the  Nilgiris  and  in 
k)uth  Europe.  4.  BaraaecBy  the  ovary  of  2,  generally  4,  distinct  lobes,  the  style 
H  the  middle  between  them.  To  this  CToup  belong  numerous  annual  or  per- 
timial  herbaceous  plants  of  Europe  ana  Central  Asia,  of  which  the  Borage, 
^iuglo9$i  and  the  Forget-me-not  are  well-known  examples. 
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1.  COBDIA,  LiniL 

Trees  or  shrabs ;  flowers  often  polygamous,  in  terminal  or  leaf-oppoeed 
cymes,  bracts  small  or  none.  Calyx  tubular  turbinate  or  campanulate, 
4-  or  5^toothed  or  irregularly  toothed  or  lobecL  Corolla-tube  cylindrical  or 
funnel-shaped,  limb  4-5,  sometimes  more,  -lobed.  Ovary  entire,  i-celled, 
1  ovule  in  each  cell ;  style  terminal,  twice  forked.  Fruit  a  drape,  en- 
docarp  hard,  often  perforated  at  the  apex,  cells  4  or  fewer  by  abortioD. 
Albumen  none,  cotyledons  plaited  lengthwise. 

Lcayes  generally  alternate,  ovate  or  cordate ;  flowers  generally 
pentandroos. 
L^yes  broad-ovate  or  rotnndate,  base  rounded  or  cnneate ; 

calyx  not  ribbed 1.  C  Myxa, 

Leaves  cordate  ;  branchlets  with  dense  grey  or  tawny  tomcn- 

tnm  ;  calyx  ribbed 2.  C.  MaeUodu. 

Leaves  broad  -  elliptic,   or  rotnndate,  dense  tufts  of  rust- 

coloured  hairs  at  the  axils  ;  calyx  ribbed       .        .        .        d.  C.  vutUcu 
Leaves  generally  subopposite,  oblanceolate  ;  flowers  generally 

tetrandrous 4.  C.  JioUuu 

1.  0.  Myxa,  Linn. ;  Roxb.  FL  Ind.  i.  590 ;  Wight  IlL  t  169.— Syn. 
a  ohliquay  WiUd.;  Wight  Ic.  t  1378.  C.  latifolia,  Roxb.  L  c.  588.  t 
polygama^  Roxb.  L  c.  594.  Sans.  Seln.  Yem.  Lasoraj  lassoray  Imra, 
bhokavj  Hindi;  Lasicara,  lasidray  Pb.;  Lesurij  giduri^  Sindh;  JBorto, 
baircda,  baiircUa,  Kamaon  ;  Oondhun,  khdtu,  Satpura  range,  C.P.;  Bor- 
gund,  vargundy  Mar. ;  Sepisian,  pisian,  Guz. ;  Thanathen^  Burm. 

A  middle-sized  tree  ;  young  leaves  soft-pubescent  beneath,  more  or  lesB 
rough  when  full-grown,  broad-ovate  or  rotnndate,  base  rounded  or  short- 
cuneate,  blade  3-6  in.  long,  petiole  1-2  in.;  main  lateral  nerves  4-6  pair,l 
or  2  pair  from  the  base  of  the  leaf.  Flowers  white,  polygamous,  pentan- 
drous,  on  short  pedicels,  in  loose  terminal  and  lateral  pedunculate  cymes, 
without  bracts.  Calyx  without  prominent  ribs,  entire  and  closed  over  the 
corolla  in  the  bud,  splitting  irregularly,  when  the  flower  expands,  into 
5  short  lobes,  nearly  glabrous  outside,  lobes  hairy  inside.  Corolla-tnbe 
nearly  as  long  as  calyx,  with  5  narrow,  recurved  lobes,  as  long  as  the  tnbe. 
Stamens  exserted,  filaments  hairy.  Drupe  supported  by  the  enlarged 
and  hardened  calyx,  its  limb  irregularly  and  broadly  toothed,  ovoid  or 
nearly  globose,  J-IJ  in.  long,  puberulous  when  young  ;  when  ripe,  min- 
utely rugose,  but  shining,  yellowish  brown,  pink  or  nearly  black.  Kernel 
very  hard,  rugose,  1-  or  2-cellcd,  in  a  rough  viscid  sweetish  almost  trans- 
parent pulp. 

Cultivated  throughout  India,  wild  in  the  Panjab  Salt  range,  the  outer  Hima- 
laya and  Siwalik  tract,  from  the  Chenab  to  Assam,  ascending  to  5000  ft.  Kasia 
hills.  Gonda  forests  in  Oudh,  Satpura  raoge,  C.P.  Also  South  India,  Oejlon, 
Burma,  Indian  Archipelago,  and  Queensland.  Leaves  are  shed  in  April,  and  re- 
newed soon  after ;  fl.  March,  April ;  fr.  May-July.  Growth  moderately  qniA 
3-6  rings  per  in.  A  very  hardy  tree.  30-40  ft.  liigh,  trunk  short,  erect  or  some- 
what crooked,  4-5,  at  times  6  ft.  girth,  branches  numerous,  spreading,  then 
ascending,  forming  a  handsome  rounded  crown  with  dense  bright-green  foliage* 
Branchlets  reddiBU  grey,  glabrous,  bark  J-1  in,  thick,  light-  or  dark-cinereottf* 
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cown,  sometimes  blackish,  rough  with  shallow  longitudinal  wrinkles  and  fur- 
m.  inner  substance  fibrous.  Wood  olive-colour^,  greyish,  or  light  brown. 
To  distinct  heartwood.  The  horizontal  section  shows  numerous  broad  meilul- 
oj  rays  and  larce  pores,  as  well  as  concentric  bands  of  whitish  tissue,  altemat- 
ig  with  narrow  Dands  of  darker  tissue.  Pores  and  medullary  rays  prominent 
Q  a  vertical  section.  Soft  and  somewhat  porous,  but  fairly  strong,  weight 
3-49  lb.  per  cub.  ft.  Seasons  well,  but  does  not  stand  exposure,  and  is  apt  to 
e  attacked  by  insects.  Employed  in  boat-building,  for  gun-stocks,  well-curbs, 
ad  agricultural  implements.  Excellent  fueL  The  bark  is  made  into  ropes  and 
ises  ;  the  fibre  is  aiso  used  in  caulking  boats.  The  leaves  are  used  as  plates,  and 
I  Pegu  for  the  covering  leaf  of  the  Burma  cheroots.  The  tender  young  fruit  is 
iten  as  a  vegetable,  and  is  pickled  ;  the  ripe  fruit  is  eaten,  and  is  mre^il^  de- 
oured  by  birds.  The  adhesive  viscid  pulp  is  used  as  bird-lime.  Its  juice  is 
mployed  instead  of  that  of  the  marking-nut  (JSemecarjJtu  AnacardiuinY  but 
be  colour  la  transient.  The  kernel  is  eaten,  tastes  somewhat  like  a  fillxirt; 
hat  of  the  cultivated  tree  is  l)etter. 

C.  Wallichiiy  G.  Don ;  Bedd.  Fl.  Sylv.  t.  245 ;  is  allied  to  this  species,  but 
he  leaves  are  more  cordate,  and  clothed  beneath  with  dense  grey  tomentuui. 
'^orests  of  the  western  coast  and  Mysore. 

2.  0.  Macleodii^  H.  f.  &  Th.— Tab.  XLL— Linn.  See.  Joum.  ii.  128. 
— Syn.  Hemi{iymnia  Macleodii,  GritT.  Vem.  Deughan,  dhdian,  dahi, 
leingaUj  dhdman^  detcan,  C.P. ;  Dhaivan^  Sattara. 

A  middle-sized  tree ;  branchlets,  under  side  of  leaves,  inflorescence,  and 
alyx  clothed  vdth  dense  grey  or  tawny  tomentom.  Leaves  alternate  or 
abopposite,  cordate,  pubescent  above,  membranous  when  young,  aftcr- 
^Bida  finn  and  hard,  upper  surface  rough,  uneven,  but  somewhat  shin- 
]g ;  blade  5-7  in.  long  and  nearly  as  broad,  petiole  2-3  in. ;  three  promi- 
ont  basal  nerves,  each  of  the  2  outer  with  4-5  main  lateral  nerves  on  the 
atridey  the  middle  nerve  with  4-5  main  lateral  nerves  on  either  side, 
1  joined  by  prominent  parallel  transverse  veins.  Flowers  polygamous, 
iiitey  on  subflessile,  compound,  axillary  and  terminal  cymes.  Bracts 
one.  Calyx  at  the  time  of  flowering  cylindrical,  wider  above,  almost 
layate,  ^  in.  long,  ribbed  and  furrowed,  splitting  into  3-5,  usually  5 
nequal  teeth.  Corolla-tube  shorter  than  calyx,  lobes  obovate-oblong,  as 
kng  as  tube,  undulate,  spreading  or  reflexed.  Stamens  exserted,  filaments 
airy  at  the  base.  Male  flowers  with  a  rudimentary  ovary,  without  style 
r  stigma.  Drupe  \  in.  long,  ovoid,  cuspidate  with  the  persistent  base  of 
^le,  and  girt  by  tne  enlarged  and  hardened  cup-shaped  calyx,  with  a 
bbed,  crenate  and  denticulate  edge. 

Central  India,  from  the  Mahanodi  river  in  Bijoragogorh  (D.B.),  (probably  also 
L  Bebar),  to  the  Nagpahar  near  Ajmir  (D.B.),  West  Dekkan  as  far  south  as 
elgaom  (Dr  Ritchie,  D.B.),  and  probably  (specimens  imperfect)  on  dry  hills 
sar  Chikmaglur  in  Mysore,  D.B.  First  brought  to  notice  ny  the  late  Sir  D.  F. 
[acl«)d,  who  sent  specimens  from  Jubbulpur  (in  1842)  to  Dr  Grifiith.  Attains 
>-40  fi.,  with  short  trunk,  3-4  ft.  girth,  and  strong  spreading  boughs,  forming 
close,  rounded  crown.  Bark  thick,  soft,  corkv,  grey.  FL  April,  May ;  fruit 
.S.  Heartwodd  light  brown,  beautifully  mottled  with  darker  veins  and  whit- 
b  lines.  Weight  &-50  lb.  per  cub.  ft.  Even-grained,  hard,  strong,  tough  and 
astic,  seasons  well  and  works  easily.  Used  for  furniture,  picture-frames,  and 
^er  oniamental  work.    Excellent  fishing-rods  are  made  of  it. 

Y 
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3.  C.  vestita,  H.  £  <&  Th. ;  Linn.  Soo.  Joum.  u.  128. — Syn.  C.  ineanOf 
Eoyle ;  Gynaion  vestitum,  A.  DC.  Vem.  Kumbiy  karuk,  Pb. ;  Km 
pdiman,  pin,  tndaky  N.  W.P. ;  Chinta,  ajdnta,  Oudh. 

A  small  or  middle-sized  tree  ;  branchlets,  under  side  of  leaves  and  inflcv- 
escence  clothed  with  soft  grey  pubescence ;  leaf-buds  and  base  of  petioles 
enveloped  in  dense  tufts  of  long  tawny  or  rust-coloured  hairs.  Leaves 
alternate,  broad-elliptic  or  rotundate,  upper  side  very  rough,  blade  34  in. 
long,  2-3  in.  broad,  petiole  1-1^  in.  long;  main  lateral  nerves  3-5  pair, 
the  lowest  pair  proceeding  from  the  base.  Flowers  yellowiah-white, 
polygamous,  in  compound  cymes,  ofben  several  together  on  short  pednndes 
at  the  ends  of  branches ;  cymes  of  male  flowers  often  composed  of  uni- 
lateral racemes.  Calyx  at  the  time  of  flowering  clavate,  J-J  in.  long, 
ribbed  and  furrowed,  splitting  into  a  number  of  unequal  teeth.  Corolla- 
tube  as  long  as  calyx,  lobes  obovate-oblong,  as  long  as  tube,  undulate, 
spreading.  Stamens  exserted,  filaments  hairy  at  the  base.  A  rudimentaiy 
ovary  without  style  or  stigma  in  the  male  flowers.  Drupe  }  ia  long 
cuspidate  with  the  persistent  base  of  style,  and  girt  at  base  with  the 
enlarged,  hardened,  flat  cup-shaped  calyx,  |-1  in.  across,  with  a  ribbed, 
crenate  and  denticulate  edge. 

Sub-Himalayan  tract  and  outer  ranges  from  near  the  Jhelam  to  the  Saida 
river,  ascending  to  4000  ft.  Hill  forests  of  Baraich  and  €k>nda  in  OudL  No- 
where common,  rare  west  of  the  Jumna.  The  flowers  appear  with  or  ahortl^ 
before  the  young  leaves  in  March,  April ;  the  fruit  ripens  Oct,  Nov.  Often 
only  15-20  ft.  high,  and  3-4  ft  girth.  A  planted  tree  on  Mount  TUla  in  thr 
Panjab  Salt  range  8  ft.  girth,  and  25-30  ft.  high.  Branchlets  marked  by  the 
scars  of  the  fallen  petioles.  Bark  ^  in.  thick,  dark  grey  or  blackish,  rugose  aui 
longitudinally  furrowed,  when  old  exfoliating  in  large  woody  scales,  showing  tbe 
smooth  silvery  grey  inner  bark.  The  dark-green  foliage  is  clustered  near  tiw 
ends  of  branches.  Sapwood  whitish,  heartwood  distinct,  of  a  chocolate-biovn 
colour,  with  conspicuous  medullary  rays.  Close-^;rained,  hard,  heavy  and  strong. 
Employed  for  wheel-  and  well- work.  The  fruit  is  filled  with  a  gelatinous  pul{S 
which  is  eaten,  and  is  preferred  to  that  of  C.  MyxcL 

4.  C.  Eothii,  Eoem.  k  Schultes;  Wight  Ic.  t  1379.— Syn.  0.  (mgvil^ 
folia,  Roxb.  FL  Ind.  i.  595.  Vem.  Oondi,  gondni,  gundL  Local :  245r, 
lidiy  Sindh. 

A  small  or  moderate-sized  tree.  Leaves  rough  and  pubescent  beneith 
while  young,  generally  subopposite,  oblanceolate  or  cuneate-oblong,  bl>^ 
3-4  in.  long,  and  1-1 J  in.  broad,  petiole  \  in.  long.  Flowers  small,  wWte» 
generally  tetrandrous,  in  loose,  terminal  or  axiUary  pedunculate  cymes; 
peduncles  and  pedicels  slender,  glabrous  or  slightly  pubescent,  bracts  none. 
Calyx  at  the  time  of  flowering  turbinate.  Corolla-tube  somewhat  shorter 
than  calyx,  lobes  4  or  5  oblong,  refloxed.  Stamens  4  or  5  exserted. 
Drupe  ovoid,  acute,  mucronato,  J  in.  long,  yellow  or  reddish  brown  when 
ripe,  glabrous,  longitudinally  striate,  fleshy,  with  yellow,  jgelatinous  pel* 
lucid  pulp  'y  generally  1 -seeded. 

Planted  and  self-sown  near  viUages  in  the  Panjab  south  of  the  Salt  nnge) 
Smdh,  N.W.P.,  Bajputana,  Quzerat,  and  Dekkan.    Wild  in  the  Kishengort^ 
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•tB  north-east  of  Ajmir  (D.B.) ;  in  Mysore,  and  probably  in  other  parts  of 
peninsula.  Also  in  Arabia  and  Abyssinia.  Leaves  are  renewed  m  Feb., 
rch.  FL  April-Jnne ;  fniit  rioens  in  the  ensuing  cold  season.  Coppices 
L  Attains  30-40  ft,  trunk  short,  3-5  ft  girth,  branches  spreading,  ex- 
oitieB  often  drooping,  forming  a  somewhat  lax,  rounded  crown.  Twigs 
aeons,  bark  of  stem  thick,  light  or  dork  grey,  or  brownish,  longitudinally 
vwed,  not  mnch  cracked.  Heartwood  licht  yellow  or  light  brown,  tough, 
lA  lb.  per  cnb.  ft.  Used  as  fuel,  in  Sindh  for  building,  and  in  Cutch  for 
enltoral  implements.  A  gum  issues  from  woun<ls  in  the  bark.  Ropes  are 
le  of  the  bark.  The  pulp  of  the  drupe  is  adhcj^ive,  hence  its  name  (gond, 
i)y  and  is  eaten,  thougn  insipid. 

2.  BHBETIA,  Linn. 

hees  or  shrabe,  often  glabrous ;  leaves  alternate.  Flowers  in  terminal 
axillary  cymes,  with  small  bracts.  Calyx  deeply  divided  into  5  seg- 
ntSy  peiBiBtent,  but  not  enlarged  in  fruit  Corolla-tube  short  or  cylin- 
oal,  limb  of  5  spreading  lobes,  imbricate  in  bud.  Stamens  generally 
erted.  Ovary  2-celled  with  2  ovules  in  each  cell,  or  4-ceUed,  1  ovule 
Bach  cell ;  style  terminal  bi£d.  Fruit  a  drupe,  the  endocarp  forming 
>  2-B6eded,  or  four  1 -seeded  pyrenes.  Albumen  scanty,  cotyledons 
ite,  not  plaited. 

•ves  serrate  ;  flowers  in  terminal  panicles,  p3rTone8  2  .       1,  S.  gerraia. 

ivsB  entire ;  flowers  in  terminal  and  axilUiy  compound  corym- 
bose cymes ;  pyrenes  4. 
Aaves  elliptic ;  flowers  sessile  ;  corolla  not  much  longer  than 

calyx 2,  E,  Uxvis. 

weaves  spathnlate ;   flowers   pedicellate ;    corolla  twice   the 

length  of  calyx 8.  ^.  oUunfolia, 

I.  E.  serrata,  Roxb.  FL  Ind.  i.  596  ;  Dot  Reg.  t  1097.— Vem.  Puna, 
W.  India ;  PuraUy  kaltMun,  Pb. ;  Punyany  punjlatoai,  panden,  koda, 
W.P. ;  Kurkuriay  arjuriy  Oudh ;  Nalshuna,  Nepal. 

A  middle-sized  tree ;  glabrous,  only  leaves  and  branches  of  inflorescence 
ih  scattered,  short,  generally  adpressed  hairs.  Leaves  elliptic-oblong, 
iminate,  sharp-serrate,  blade  4-6  in.,  petiole  i  in.  long ;  main  lateral 
rves  arching,  8-10  on  either  side  of  midrib.  Flowers  numerous,  white, 
ally  fragrant,  sessile,  in  clusters  of  3-5,  in  large  terminal  pyramidal 
liclea.  Corolla  rotate.  Drupe  with  two  1-  or  2-seeded  pyrenes,  red 
age  or  nearly  black  when  ripe,  as  large  as  a  small  pea. 

hib  -  Himalayan  tract  and  outer  ranges  from  near  the  Indus  to  Sikkim, 
ending  to  4000,  occasionally  to  5500  ft  Cultivated  in  India,  China,  the 
nritius,  and  elsewhere.  (E.  acuminate^  R,  Br.,  Benth.  Fl.  Austr.  iv.  387,  of 
eenslahd  and  N.S.  Wales,  is  nearly  allied  to  this  species.)  Fl.  Feb.-April, 
asionally  July-Dec. ;  fr.  Nov.-Dec,  remains  long  on  the  tree.  Attains  40  ft, 
;h  a  short  straight  trunk  4-5  ft  girth,  numerous  branches,  forming  a  handsome, 
idy  oval  crown,  resembling  Cordia  Myxa  in  appearance.  Bark  dark  grey  oi 
»wn,  even,  with  longitudinal  furrows ;  when  old,  with  many  small  ragged, 
•tly  longitudinal  cracks,  inner  substance  brown,  leathery,  fibrous.    Wood 


f 


•Iiilliitc,  twice  the  ielititli 
jjft  J  in.  across,  with  four 


W  dividoil  into  5  Hc^mcntK, 

Ovary  2-collc(l,  slyli-  im- 

;  seeds  albuminous,  ruUiclu 


■.  ix.  t.  823.— Syn.  fA/W'Vi 

twiygy.     Leaves  spntliulnti', 

'  1  in.  long,  more  or  less  hniry 

ii,<i;ly  liispid  oi  nearly  (;l.')bn>us. 

'.Ilk.'  ends  of  short  lat<.-nil  braiich- 

iU-,  somewhat  enlarged  in  fniit, 

:.^c-red  wher.  ripo. 

IIS  KoDiBon,  aKclidinf;  to  SMNi  It, 

.  i"LOct,Nov.;l)taiicheBfm|m:ullf 
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Li^vea  alternate,  without  stipules. 

'    iij-unlly  largo  and  showy.     Cidyx 

:'  ''  distinct  sepals,  mucli  imliri- 

OT  funnol-shapcd,  the  limb 

i  in  the  hud,  rarely  imbricate. 

: ' ' '  1  in  the  corolla-tube  or  at  its 

iiiigl's  of  the  limb  ;  anthers  with 

ally.     Ovaiy  free,  2-  3-  or  4-celled, 

3  with  2  OT  i  orules.   Fiuit  a  capsule 

k  with  scanty  mucilaginous  albumen. 

B. 

ffC-lobed. 
.  mucji  eii1ar|i«d  in  fruit, 
UWifigt;  fruits  1-K«d«d 

1.    TORANA. 

,     .  In  onlarsBii,  iHit  not 

7  or  fDCRulent  berry       .        2.  Aiuiyreu, 

inly  S-lobed  divisioRK ; 

pitly  incrvased  calyx  ; 


iDRAVA,  Liim. 

Flowers  uraally  small,  paniculate  in  the 
I  after  flowaring  into  long  membranonp 
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wings,  horizontally  spreading  under  the  fruit.     Ovary  1-ceUed,  with  2  or 
4  ovules.     Capsule  usually  1 -seeded  by  abortion. 

1.  P.  paniculata,  Roxb.  Cor.  PI.  t.  235 ;  FL  Ind.  L  464. 

A  large  twining  shrub;  branches,  panicles  and  under  side  of  leaves  with 
grey  or  brownish  pubescence.  Leaves  cordate,  acuminate,  2-4  in.  long, 
petiole  less  than  ^  the  length  of  leaf,  basal  nerves  5-7.  Flowers  numerous, 
small,  white,  on  pedicels  longer  than  calyx,  in  large  axillary  and  termiiol 
drooping  panicles ;  bracts  shortly  tomentose.  Corolla  ^  in.  long  or  less. 
Calyx  half  the  length  of  corolla,  sepals  3-5,  enlarged  after  flowering,  into 
ovate-oblong,  membranous,  shortly  petiolate,  reticidate  wings,  |-1  in.  long, 
surrounding  the  globose  brittle  villous  capsule,  which  is  about  the  size  of 
a  small  pea. 

BengaL  sub-Himalayan  tract  to  the  Qanges,  ascending  to  4500  ft,  Bunoa. 
Fl.  Nov.-Feb.;  fr.  March,  April. 

2.  ABQYBEIA,  Loureiro. 

Large,  often  woody  climbers.  Leaves  entire,  rarely  lobed,  clothed 
beneath  with  silky,  often  silvery  white  hairs.  Flowers  large,  in  axilluy 
cymes,  rarely  solitary  ;  corolla  funnel-shaped  or  campanulate.  Ovary  2- 
celled,  with  2  ovules  in  each  cell,  or  4-celled  by  a  spurious  diBsepiment 
between  the  ovules ;  style  filiform,  stigma  capitate,  entire  or  2-lobei 
Fruit  indehiscent,  a  dry  or  succulent  berry,  2-4-seeded ;  cotyledons 
folded. — This  genus  was  divided  into  2  by  Choisy  in  DC.  Prodr.  ix.  325, 
Rivea  with  a  4-celled  and  Argyrda  with  a  2-celled  ovary.  I  follow  Ben- 
tham,  Fl.  Hongkong.  236,  in  uniting  them. 

Leaves  cordate  or  broad-ovate,  breadth  equal  to  the  length  or  nearly 

80.  f 

Flowers  white,  corolla  funnel-shaped  ;  leaves  with  5-7  prominent 
basal  nerves,  midrib  pennivemed. 

Feduncles-l-2-flowered \,  A,  wnffi"^ 

Flowers  in  corymbose  or  panicled  pedancnlate  cymes       .        ,    2,  A.  orioi^ 
Flowers  rose-coloured  or  parple,  corolla  campanulate;    leaves 
penniveined. 
Branches  and  under  side  of  leaves  white-tomentose .        .        .    Z,  A.  i^pfffO»- 
Branches  and  under  side  of  leaves  hairy. 
Flowers  sessile  in  compact  pedunculate  heads  with  long,  lan- 
ceolate bracts i.  A,  capU^ 

Flowers  pedicellate  in  corymbose  cymes  with  short  bracts   .     5.  A.  ii^^^ 
Leaves  coneate-oblong,  much  longer  than  broad    .        .        .        .     6.  ^.  of^^^ 

The  geographical  distribution  in  India  of  several  of  the  species  here  deecrilif^ 
is  imperfectly  known.  I  have  selected  those  most  likely  to  be  met  with  ifl  ^^ 
forests  of  North  and  Central  Lidia. 

1.  A.  nniflora.  Sweet. — Syn.  Rivea  hypocrateriformis,  Choisy  iB  *^' 
Prodr.  ix.  326.     Lettsomia  unifiora^  Eoxb.  Fl.  Ind.  i  495. 

A  woody  climber;  branchlets  and  under  side  of  leaves  hoaiy  or^W^*^ 
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alky-ioineiitoee.  Leaves  broad-cordate,  obtuse,  emarginate  or  apiculate, 
U6  iiL  broad,  basal  nerves  5-7,  petiole  about  as  long  as  leaf.  Flowers 
aigSy  pure  wbite,  peduncles  1-3-flowered,  pedicels  (shorter  than  peduncles) 
a  the  axils  of  linear,  deciduous  bracts.  CoroUa-tube  2-3  in.  long,  slender, 
iylindrical,  limb  1-2  in.  diam. 

Sindliy  common  on  drj  hills.  Panjab,  Central  India,  South  India.  FL  May- 
loff.    The  flowers  open  at  sunset,  and  close  at  sunrise. 

A.  bona^naxj  Sweet — Syn.  Lettsamia  bona-nox,  Roxb.  FL  Ind.  i.  494.  The 
Wkkugnur  erteper.  A  gigantic  climber  with  spon^  cracked  ash-coloured  bark, 
MB  larger  flowers ;  very  fragrant  Roxburgh  c^s  it  the  prince  of  Convol- 
ndaoQia.    Bengal  (Serampur,  Midnapur),  Quzerat,  the  Konkan.    Fl.  R.S. 

2.  A.  otmata,  Sweet — Syn.  Rivea  ornata,  Choisy;  DC.  Prodr.  ix. 
m ;  Wight  Ic  t  1356.     Lettsomia  ornata,  Roxb.  FL  Ind.  i.  496. 

Differs  from  A,  uni flora  mainly  by  having  the  flowers  in  large  spreading 
xnymboee  or  panicled  pedunculate  cymes,  peduncle  generally  longer  than 
Mtiola.  This,  as  well  as  the  preceding  species,  demand  critical  study  on 
ihespot 

Oadh  forests.  Nepal,  Panjab  (Aitchison),  and  probably  widely  spread  in 
BTosth-West  India.    Ceylon.    F1.R.S. 

3.  A.  speciosa,  Sweet;  DC.  Prodr.  328. — Syn.  Ipomosa  epeeioaay 
Bot  Mag.  t  2446.  Lettsomia  nervosa^  Roxb.  FL  Ind.  i.  488.  The  Ele- 
pkaad  Creeper. 

A  large  woody  climber  running  up  the  highest  trees.  Branches  and 
ander  side  of  leaves  white  with  a  dense  tomentum  of  soft  silky  hairs. 
Leaves  cordate,  acuminate,  penniveined,  4-1 2  in.  long,  and  nearly  as  broad, 
petiole  shorter  than  leaf  or  nearly  as  long ;  main  lateral  nerves  numerous, 
pfominent,  paralleL  Flowers  deep  rose-coloured  in  axillary  corymbose 
Byrnes,  peduncles  longer  than  petiole,  and  sometimes  longer  than  leaf, 
pedicelB  as  long  as  cisJyx;  bracts  large,  foliaceous,  ovate,  acuminate, 
ledduous.     Corolla  campanulate,  tube  1^  in.  long,  limb  2  in.  diam. 

South  India,  Bengal,  North-West  India  (Dehra  Doon,  Voigt  Hort  Suburb. 
Wl).    FLRS! 

1  A.  capitata,  Choisy ;  DC.  Prodr.  ix.  332. — Syn.  Lettsomia  etrigosa, 
Roxb.  FL  Ind.  i  491. 

A  large  woody  climber ;  branchlets,  inflorescence  and  leaves  strigose 
^th  long  harsh  brown  hairs.  Leaves  ovate  from  a  cordate  base,  acumi- 
KUte,  penniveined,  blade  3-5  in.  long.  Flowers  rose-coloured  or  lilac,  ses- 
^  in  pedunculate  bracteate  heads,  supported  by  numerous  ovate  bracts, 
^th  long  rust-coloured  hairs,  peduncles  longer  than  petioles.  Corolla 
'^panulate. 

Kastem  Bcsigal,  Burma.  FL  Oct,  Nov.  A.  harUgerOy  Choi^ — syn.  Con^ 
?^9ulu$  barbiqer,  WalL,  is  closely  allied,  if  specifically  distinct.  Burma.  Java, 
"^atem  Bengal    N.W.  Himalaya. 
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5.  A.  setosa,  Choisy  1.  c.  332. — Syn.  Lettsomia  setotfa^  Roxb.  ¥1  Ind. 
i.  490 ;  Wight  Ic.  t.  1360. 

A  large  woody  climber ;  young  shoots  and  under  side  of  leaves  strigose 
with  adpressed  hairs.  Leaves  broad-ovate  from  a  cordate  base,  penni- 
veined,  blade  3-5  in.  long.  Flowers  pink,  shortly  pedicellate,  in  compound 
corymbose  pedunculate  cymes.  Bracts  broad-ovate,  deciduous.  Corolla 
campanulate. 

Northern  Circars,  Dekkan.  FL  Nov.-Jan.  This  sp.  is  closely  allied  to  A, 
capUata,    They  require  farther  examination  on  the  spot 

6.  A.  cuneata,  Bot.  Reg.  t.  661 ;  DC.  Prodr.  ix.  330.— Syn.  LetUam 
ciineata,  Roxb.  FL  Ind.  i.  491. 

A  large  woody  climber  with  smooth  dark  grey  bark,  young  shoots  and 
leaves  with  adpressed  silky  hairs.  Leaves  deep  green,  cuneate-oblong 
3-4  in.  long,  petiole  i  in.  long  or  less.  Flowers  large,  bright  deep  puiple, 
on  slender  pedicels,  in  short  axillary  3-flowered  pedunculate  cymes;  bracts 
linear.     Corolla  campanulate. 

Nilgiris,  Pulneys,  Western  Qhats  as  far  north  as  Bombay,  cultivated  in  gar- 
dens.   FL  Aug. -Sept 

3.  BEYCIBB,  Roxb. 

Large  climbing  shrubs  with  entire,  evergreen,  coriaceous  leaves.  Cor- 
olla-tube short,  lobes  bifid,  middle  part  firm  coriaceous,  hairy  outside^  seg- 
ments folded  in  bud.  Stamens  at  the  base  of  the  corolla-tube,  filaments 
short.  Ovary  1 -celled,  with  4  erect  ovules  ;  stigma  thick  sessile,  lobei 
Fruit  an  indehiscent  1 -seeded  berry  ;  cotyledons  folded. 

1.  B.  paniculata,  Roxb.  Cor.  PL  t  159 ;  FL  Ind.  L  585 ;  Wight  E 
t  180. 

A  large  climbing  shrub ;  young  shoots  and  inflorescence  covered  viih 
rust -coloured  pubescence.      Leaves  elliptic -oblong,  abruptly  acuminate 
(caudate),  3-5  in.  long,  narrowed  into  a  short  petiole;  main  lateral nervea 
arcuate,  4-6  on  either  side  of  midrib.     Flowers  yellow,  in  long  tennin^l 
leafy  panicles.     Calyx  and  middle  part  of  corolla-lobes  with  dense  rufi^ 
coloured  hairs,  appendices  (segments  of  coroUa-lobes)  rounded,  glahrotA 
membranous.     Connective  prolonged  beyond  anthers,  apiculate.    Bel^ 
subglobose,  i  in.  diam.,  supported  by  the  persistent  calyx,  pulpy,  Ua^ 
when  ripe. 


South  India,  Ceylon,  Burma,  Bengal,  Oudh  forests.    Fl.  June-Nov. 
Archipelago,  Queensland. 

F,  Wightianay  Graham  Cat  Bombay  Plants,  137 ;  scandent,  with  rigi--^ 
stems,  and  white,  fragrant  flowers,  may  possibly  only  be  a  varietj^  of  E,  fXM^ 
cM^oto.— Western  Ghats,  Bombay  to  Belj^um. 


:AilR.]  LVin.   SOLANEiB.  345 


ordbb  lvui.  solanils;. 

Serbsy  shrnbs  or  sofb-wooded  trees.  Leaves  alternate,^  without  stip- 
I.  Flowers  regular,  bisexual,  usually  pentamerous.  Calyx  free,  usually 
Dosepalous.  Corolla  gamopetalous,  lobes  5,  rarely  4,  induplicato-pli- 
By  iBiely  imbricate  in  bud.  Stamens  epipetalous,  as  many  as  corolla- 
eSy  alternating  with  them.  Ovary  free,  generally  2-celled,  multiovulate; 
le  simple,  terminal,  with  an  entire  or  lobed  stigma.  Fruit  an  in- 
liacent  berry,  rarely  a  capsule,  with  several  seeds.  Embryo  usually 
Ted  or  spiral,  albumen  fleshy. — Royle  IlL  279  ;  Wight  111.  il  194. 

1.  LYCIUM,  Linn. 

Shrubs,  branchlets  often  spinescent  Leaves  entire,  usually  small, 
yea  clustered.  Calyx  with  5,  rarely  4  teeth,  often  splitting  into  3-5 
iwi.  Corolla  funnel-shaped,  limb  5-  rarely  4-lobed,  the  lobes  imbricate 
hod.  Stamens  usually  unequal ;  anthers  2-celled,  dehiscing  longitudi- 
Uy.     Ovaiy  2-celled.     Fruit  an  ovoid  or  globose  berry. 

Kves  lanceolate  or  oblanceolate ;  corolla-tube  Mubcvlindrical, 
more  than  twice  the  length  of  the  lobes ;  calyx  5-aentate  1.  L,  europceum, 

ttfes  linear  ;  corolla  funnel-shaped,  tube  somewhat  longer  than 
segments,  bat  not  twice  their  length  ;  calyx  with  8-4  un- 
equal lobes 2.  Z.  ruthenicum. 

1.  L.  enropenm,  Linn. ;  Sibthorp  Fl.  Gra^c.  t.  236. — Syn.  L.  indicum, 
Hght  Ic.  1. 1403 ;  L.  mediterraneum,  Dunal ;  Prodr.  xiii.  i.  523.  Vern. 
ioiQerf  kangu,  kango,  kuruj^  kunga  builf  Pb. ;  Chirchitta,  niral,  Delhi 
idHarriana. 

A  thorny  shrub,  with  lanceolate  or  oblanceolate  leaves,  sometimes 
nbesoent  when  young,  ^1  in.  long,  alternate  or  fasciculate;  branches 
rey.  Flowers  white,  ^  in.  long,  solitary,  on  slender  pedicels  shorter  than 
ower.  Calyx  campanulate,  longer  than  broad,  with  5  equal  teeth. 
^Ua-tube  cylindrical,  gradually  widening  upwards,  somewhat  curved ; 
^ents  of  lunb  short,  rounded  or  ovate.  Filaments  glabrous,  anthers 
Btriy  included  in  the  mouth  of  the  tube.  Berry  globose,  yellow,  or  red, 
in.  diam.  The  specimens  of  South  Europe  and  Western  Asia  have 
Jger  leaves,  light  purple  (or  white)  flowers,  and  a  broader  calyx. 

Common  in  the  plains  of  the  Panjab,  Sindh,  and  Guzerat — Western  Asia 
^  South  Europe.  FL  Oct-March.  The  fruit  is  eaten,  camels  and  goats  feed 
}  the  branches.  It  is  used  as  fuel,  and  ihamps  (wattled  frames)  for  the  walls 
hiiB  are  made  of  it    Hardy  in  England. 

•^  barbctrum,  Linn. ;  Miers  Illustr.  of  South  American  Plants,  t  69,  with 
^oels  as  long  as  flowers,  corolla-segments  nearly  as  long  as  tube,  stamens 
Ported,  and  berry  ovoid,  grows  in  Western  Asia,  Afghanistan,  and  Beluchistan 
^tiualised  in  Europe),  and  will  probably  be  found  in  Sindh  and  the  Panjab. 
Sdgewortkiif  Dunal;  Prodr.  xiii.  525,  from  Sirhind,  seems  to  belong  to  this  sp. 
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2.  L.  rnthenicnm,  Murray;  Prodr.  xiiL  L  614;  Miers  L  t  70.— Vem. 
Khichar,  khltsar,  hUserma^  Ladak. 

A  small  thorny  shrub,  wholly  glabrous.  Branchlets  neaily  wUie^ 
spines  at  right  angles.  Leaves  fleshy,  linear,  1-2  in.  long.  Flowets  aolir 
tary,  ^  in.  long,  on  pedicels  half  the  length  of  flower.  Calyx  white,  tnni' 
parent,  with  3-4  unequal  lobes.  Corolla  funnel-shaped,  segments  koga 
than  half  the  length  of  tube.  Anthers  long  exserted.  Beizy  globon^ 
2  in.  diam. 

Siberia,  Caucasia,  Western  Tibet.  Common  in  the  Kubra  valley  and  Lidik 
at  10,000-13,500  ft  FL  Aug.-Sept.  Fruit  sweet,  but  without  flavour,  eitok 
Hardy  in  England. 
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Trees,  shrubs  or  woody  climbers.  Leaves  opposite,  rarely  altent^ 
compound,  rarely  simple,  without  stipules.  Flowers  bisexual,  often  ioe- 
gular.  Calyx  free,  tubular  or  campannlate,  truncate  toothed  or  w^ 
lobes  valvate  in  bud.  Corolla  tubular  or  campanulatOi  often  bUsbuftib 
lobes  5  spreading,  generally  unequal,  imbricate,  rarely  valvate  in  boi 
Stamens  2  or  4,  rarely  5,  in  pairs,  in  the  place  of  the  fifth  stamen  gene- 
rally a  short  staminodium ;  anthers  2-celled,  rarely  1-celled,  the  oeOi 
opening  longitudinally.  Ovary  free,  supported  by  an  annular  disc,  2-ceIbd, 
placentas  two  distinct  in  each  cell  attached  to  the  dissepiment;  oToIff 
numerous ;  style  filiform,  with  2  short  stigmatic  lobes.  Fruit  often  ekfr 
gated,  dehiscent,  or  indehiscent  (OrescerUiece).  Seeds  numerous,  xusotOj 
flat  and  bordered  by  a  membranous  wing,  albumen  none.  The  foUowi^g 
genera  have  all  a  dehiscent  capsule,  the  2  valves  separating  from  the  dis- 
sepiment, along  the  edges  of  which  the  seeds  are  attached. — Eoyle  BL  294 ; 
Wight  HI.  ii.  182  ;  E.  Bureau,  Monographie  des  Bignoniaoto  (piemito 
partie),  Paris,  1864. 

Capsule  flat,  dehiscing  septicidolly,  the  dissepiment  parallel 
to  the  valves,  wings  surrounding  the  seed  on  three  sides ; 
leaves  bipinnate,  opposite. 
Corolla  campannlate  ;  stamens  6,  inserted  above  the  bese ; 

anthers  2-celled 1.  Calosaxteb. 

Corolla  funnel-shaped  ;  stamens  4,  inserted  at  the  mouth  of 

the  long  cylindric  tube  ;  anthers  1 -celled     .        .        .2.  MiLLiNOfOlU* 
Capsule  flat  convex  or  cylindrical,  dehiscing  loculiddally,  the 
dissepiment  transverse  to  the  valves,  and  attached  to  their 
median  line  before  dehiscence. 
Seeds  with  long,  bilateral  wings ;  leaves  pinnate  or  bipin- 
nate. 
Dissepiment  continuous,  cylindrical  flat  or  (on  a  horizon- 
tal section)  cross-shaped  ;  seeds  flat .        .        .        .8.  SpathodsA. 
Dissepiment  jointed,  cylmdrical;  nucleus  of  seeds  wedge- 

shaped,  embryo  doubled  up 4. 

Seeds  winged  on  throe  sides ;  leaves  simple  (digitate  in  extra 
Indian  species) 6.  Txcoma. 
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1.  0AL08ANTHES,  Blumc. 

A  soft-wooded  tree,  with  large,  opposite,  bipinnate  leaves.  Calyx  large, 
Doziaceous,  persistent,  indistinctly  toothed.  Corolla  campanulate,  limb 
oblique,  of  5,  nearly  equal,  toothed  or  incised  lobes.  Stamens  5,  inserted 
ibove  ike  base  of  the  corolla-tube,  all  fertile,  and  nearly  equal ;  anthers 
2-eeIled,  ceUs  parallel  Ovary  on  a  thick  fleshy  cylindrical,  somewhat 
pentagonal  disc ;  4  rows  of  ovules  on  each  placenta.  Capsule  large,  flat, 
linear,  dehiscing  at  the  edges,  the  dissepiment  parallel  to  the  valves. 
Seeds  imbricate,  surrounded  on  3  sides  by  a  broad  transparent  wing. 

1.  O.  Indica,  Blume ;  Wight  Ic.  t  1337/8 ;  Bureau  1.  c.  t  9.— Syn. 
Bigwmia  indieay  linn. ;  Roxb.  FL  Ind.  iii.  110.  Sans.  Syofiakay  parrui, 
Vem.  MuRn^  8on\  tdtpalang^  tdtmorang,  Pb. ;  UllUy  tUlay  arluy  kharhdh^ 
N.W.P. ;  Pharkaih,  Kamaon ;  Sauna,  asaar  sauna,  Oudh ;  Tatfunuay  C.P. 

Glabrous.  Leaves  4-6  fL  long,  pinnae  3  pair,  the  lowest  pair  bipinnate, 
pinnules  broad-ovate,  acuminate,  petiolulate,  4-8  in.  long.  Flowers  large, 
fleshy,  dark  red,  witJi  an  unpleasant  smell,  in  erect  terminal,  somewhat 
unilateral  racemes,  on  long  rough  hoUow  peduncles.  Pedicels  1  in. ; 
eorolla  2-3  in.  long,  and  nearly  as  broad  at  the  mouth.  Capsule  shortly 
■kipiiate,  15-30  in.  long  and  2-3^  in.  broad.     Wings  of  seeds  2-2^  in. 


Bengal^  Burma,  South  and  Central  India.  Sub-Himalayan  tract,  common  as 
iff  as  the  Jumna,  ascending  to  3500  ft,  rare  between  Jumna  and  Chenab.  Ccy • 
Ion  and  Java.  The  leaves  are  shed  Feb.,  March,  and  renewed  April,  May.  Fl. 
Hay-July.  The  great  sword-like  fruit  ripens  Dec-Feb.,  and  often  remains 
liiMng  on  the  tree  for  months. 

Ctften  several  stems  together,  15-20  ft.  high,  12  in.  girth,  bark  4  in.  thick, 
^ihitish  brown,  corky,  wood  white,  open-grained,  light  and  soft,  no  neartwood, 
jpith  laige,  chambered.  The  bark  and  fruit  are  used  in  tanning  and  dyeing, 
ti^t  seeds  are  used  to  Une  hats,  and,  placed  between  two  layers  of  wickerworC, 
'to  make  umbrellas.    Boot,  bark,  leaves,  and  seeds  are  used  in  native  medicine. 

2.  MII-LINaTOiriA,  Linn.  fil. 

A  large  tree,  with  opposite  bipinnate  leaves.  Calyx  with  5  short, 
truncate,  recurved  teeth.  Corolla-tube  long,  slender,  cylindrical,  widened 
uito  a  fiinnel-shaped,  oblique  mouth,  at  the  base  of  which  the  stamens  aro 
*Merted,  and  which  is  cleft  haK-way  into  6,  nearly  equal,  ovate-oblong 
^^fifhtly  imbricate  lobes,  nearly  valvate  in  bud.  Stamens  4,  didynamous, 
^xserted,  with  a  5th  staminode;  anthers  1 -celled,  a  short  appendix  in 
^^0  place  of  the  second  cell.  Ovules  in  4  rows  on  each  placenta.  Cap- 
*^o  flat,  linear,  dehiscing  at  the  edges,  the  dissepiment  parallel  to  the 
^Ves ;  seeds  imbricate,  surrounded  on  3  sides  by  a  fine  transparent  wing. 

1.  M.  hortenslB,  Linn.  f. ;  Bodd.  Fl.  Sylv.  t.  249 ;  Bureau  1.  c.  t  8. 
*^yn.  Bignonia  mtberasa,  Roxb.  Cor.  PI.  t.  214;  Fl.  Ind.  iii.  IIL 

Voung  leaves  and  inflorescence  slightly  pubescent  Loaves  12-24  in. 
^^^1  piiin®  3  pair,  the  lowest  pair  bipinnate  at  base,  pinnules  ovate,  acu- 
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minaie,  petiolnlate,  the  blade  1-2  in.  long,  ilowen  nmneioiiSy  fngnnt) 
pare  white,  in  large  terminal  panicles ;  bracts  minutei  ciliate.  CoioUa  34 
in.  long.     Capsule  12  in.  long. 

Caltiyated  in  avenues  and  gardens  in  most  parts  of  India,  believed  to  be  in- 
digenons  in  Burma  and  the  Indian  Archipetago.  In  North  India  the  cnlti- 
vated  tree  seeds  very  rarely.  Attains  50-60  ft.,  bark  corky,  deeply  crtcked. 
Fl.  C.S.  Wood  whitish,  firm  and  dose-grained.  Weight  42  lb. ;  value  of  P. 
610. 

3.  8PATHODEA,  Beanv. 

Trees  with  opposite  (rarely  alternate)  imparipinnate  or  bipinnate  lesTes. 
Flowers  in  racemes  or  in  terminal  trichotomons,  cymoee  paniclea  Calyx 
truncate  lobed  or  spathaceous.  Corolla  fnnnel-shaped,  limb  oblique,  tfte 
lower  cylindrical  part  of  the  tube  varying  in  length,  the  stamens  inserted 
at  its  upper  end,  so  that  when  it  is  very  short,  their  insertion  is  at  the 
base  of  the  corolla.  Stamens  4,  didynamous,  with  a  5th  staminodium; 
anthers  2-celled,  cells  divergent  or  parallel  Ovary  2-celled,  ovules  in 
more  than  2  rows  in  each  celL  Capsule  cylindrical,  valves  woody  or 
coriaceous,  opening  loculicidally  in  2  valves,  the  dissepiment  &ee  at  tlie 
time  of  dehiscence,  transverse  with  relation  to  the  valves,  and  before 
dehiscence  attached  to  their  median  line.  Seeds  nmnerons,  flat,  with 
long  lateral  wings,  attached  (2  rows  in  each  cell)  along  two  prominent 
lines  (the  lines  of  attachment  to  the  valves)  of  the  dissepiment ;  emloTO 
flat,  cotyledons  broad-rotundate,  auriculate  at  the  base,  radicle  short 

Leaves  bipinnate  ;  stamens  inserted  near  the  base  of  corolla. 
Pubescent ;  calyx  campannlate,  5-dentate ;  pod  hard,  woody, 

tuberculate,  more  than  1  in.  diam 1.  S,  xjfUfearf^ 

Glabrous;  calyx  split  into  2  lips;  pod  slender,  coriaceous, 

4  in.  diam.     • 2.  jS.  aiiuM& 

Leaves  pinnate. 
Calyx  spathaceous ;  stamens  inserted  near  the  throat  of  the 
corolla. 
Leaflets  rotuudate,  1  in.  long,  the  lateral  short-i)etiolulate ; 

corolla-lobes  oblong,  flat ;  capsule  flat,  smooth    .        ,      Z.  S.  f(M». 
Leaflets  ovate-oblong,  2  in.  long,  the  lateral  long-petiololate ; 

corolla-lobes  rounded,  curled  ;  capsule  convex,  rough   .       4.  S.  crisped 
Calyx  bilabiate ;  stamens  inserted  near  the  base  of  the  corolla      5.  S.  Boaiuirgmi» 

The  genus  SpcUhodeay  as  here  defined,  will  certainly  not  remain  undivideoy 
and  should  be  confined  to  the  8x>ecies  with  pinnate  leaves,  racemose  flo^ir^ 
spathaceous  calyx,  and  stamens  inserted  at  the  top  of  a  long  cylindrical  coroU^ 
tube.  Whether  o.  xylocarpa  and  *S^.  amcena  should  be  r&rred  to  Raiff^ 
chera,  Zollinger,  to  which  they  approach  bv  their  cylindrical  dissepiment,  I  do 
not  venture  to  decide  with  the  materials  before  me.  In  that  case  Eadfru^ 
chera  would  include  a  very  heterogeneous  group  with  pinnate  {R,  stride^  ^O"-) 
and  bipinnate  leaves,  with  the  calvx  truncate  {gtricta),  split  into  2  lips  {gif^^ 
Miq.,  amonui),  and  5-dentate  {xylocarpa),  not  to  mention  the  difference  wtween 
the  thick  woNody  valves  of  R,  xylocarpa  and  the  membranous  or  cori*^^ 
valves  of  most  other  species.  Another  question  to  be  decided  is,  whetnf' 
Heterophragma  is  to  remain,  or,  as  proposed  by  Bureau  L  c.  50,  to  be  n^eige^ 
SpathodeOy  from  which  it  differs  by  the  bilabiate  calyx  and  the  stamens  inseit^ 
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ir  the  base  of  the  corolla.  These  consideiations  have  induced  me,  as  a  pro- 
ioiial  amngementy  to  keep  the  species  described  below  united  under  the  genus 
^atkodea^  although  they  differ  in  habit  and  essential  characters,  and  though 
B  nime  Spathoata  is  not  appropriate  for  all  of  them. 

1.  8.  zylocarpft,  T.  AndersoiL^Tab.  XLIII.^Syn.  Bignonia  xylo- 
rpa,  Roxb.  FL  Ind  iiL  108 ;  Wight.  lU.  t.  1336  ;  Bedd.  Fl.  Sylv.  t.  70. 
sm.  Khaning,  kfutrHngi,  Bombay  ;  Bairsintji,  Rhandeish  Dangs ;  Jai- 
mgal,  sandar-paddl^  Mandla,  Balaghat,  C.P. ;  Dhota  mara,  Gonds,  Sat- 
iniange. 

A  middle-sized  tree.  Leaves  bipinnate,  1-4  ft.  long,  glabrous,  hard  and 
mewhat  rough  when  fuU- grown  ;  pinnas  4-6  pair,  pinnules  3-5  pair, 
0Et-petiolulate,  ovate  or  ovate-lanceolate,  entire.  Flowers  white,  with  a 
ige  of  yellow,  fragrant,  appearing  before  the  leaves  expand ;  pedicels  as 
ng  as  calyx  or  longer,  clustered  in  bracteate  umbellate  fascicles,  these 

terminal,  compound  trichotomous  cymes ;  bracts  oblong,  shorter  than 
dioels,  as  well  as  ramifications  of  inflorescence  and  calyx  soft-pubosccnt. 
ilyx  campanulate,  coloured,  with  5  short  and  unequal  teeth.     Corolla 

in.  long,  oblique,  segments  nearly  equal,  curled,  cylindrical  part  of 
ibe  very  short,  stamens  inserted  near  the  base,  filaments  hairy  below. 
^Mmle  1-3  ft.  long,  a  little  curved,  hard,  woody,  very  rough,  with 
omerous  large,  irregular,  hard  tubercles,  somewhat  compressed,  valves 
I -11  in.  broad,  convex,  \  in.  thick,  inside  smooth  and  shining; 
lasepiment  cylindric,  grey,  shining,  attached  before  dehiscence  to  the 
ledian  line  of  the  vidves.  Seeds  numerous,  in  4  rows  (2  in  each 
sU),  flat^  slightly  curved,  ^  in.  long,  and  equally  broad,  wings  delicate, 
nnsparent,  oblong,  1-1^  in.  long  from  end  to  end;  hUum  ^  in.  long, 
rcldng. 

Common  in  South  India.  Khandeish  Dongs.  Satpura  range,  Mandla  and 
tslighat  (not  conunon).  FL  April,  May,  when  nearly  leafless.  The  new  foli- 
ge  appears  about  the  commencement  of  the  rains.  Fruit  takes  a  year  to  ripen, 
nowtn  said  to  be  rapid. 

Attains  30-35  ft  in  the  Satpura  range,  but  grows  into  a  large  tree  in  the 
loister  forests  alon^  the  western  Ghats.  Foliage  pale  green,  resembling  that  of 
kkrebera  nneUnundes.    Bark  light  grey,  ^  in.  thick. 

Heartwood  light  brown,  reddiBii  or  reddish-brown,  close-grained  tough  and 
bstic,  medullary  rays  numerous,  fine  pores  in  groups,  each  group  in  a  roundish 
atch  of  white  tissue. 

2,  8.  amosna,  A.  DC.  Prodr.  ix.  208. — Syn.  Radermactiera  amoenay  Seem, 
'oanial  of  Botany,  viii  p.  146 ;  Bignonia  amosna^  WalL  PI.  As.  rar. 
.183. 

A  large  tree.  Leaves  opposite,  bipinnate;  leaflets  ovate  -  lanceolate, 
utile,  acuminate,  glabrous,  shining.  Flowers  largo,  fragrant,  white, 
nnge  inside.  Calyx  bilabiate.  Stamens  inserted  near  the  base  of  cor- 
Dartube,  anther-cells  divergent  Pods  rust-coloured,  pendulous,  slender, 
iiiear,  12-18  in.  long,  valves  coriaceous,  \  in.  broad.  Seeds  (including 
nngs)  \  in.  long. 


350  LIX.  BIGNONUCKfi.  [Spothodeo. 

Malay  peninsiila  and  Burma,  not  seldom  cultivated  in  gardens.  FL  Nov.- 
May. 

3.  S.  falcata,  Wall. ;  Bedd.  Fl.  Sylv.  t.  71.— Syn.  Bignoma  spathaeea, 
Roxb.  Cor.  PI.  t.  144;  Fl.  Ind.  iiL  103.  Dolichandrone  fcUcatci,  Swm, 
Joum.  Bot.  viii.  340.  Vem.  Hawar,  Oudh;  Kansert,  Meywar;  Mendalf 
manehingi,  Banswara ;  Mersingi,  Bomb. 

A  small  or  middle-sized  tree,  glabrous  or  pubescent.  Leaves  genenlly 
opposite,  3-6  in.  long,  leaflets  2-3  pair,  short-petioluled,  with  a  tennuul 
leed&et  on  petiolule  |  in.  long,  all  rotundate,  ^-1^  in.  long,  obtuse  or  shoit 
acuminate.  Flowers  white,  in  few-flowered  racemes  at  the  ends  of  small 
branchlets.  Calyx  |-|  in.  long.  Corolla  1|  in.  long;  limb  deeply  cleft 
into  5  subequal,  oblong  lobes.  Capsule  flat,  curved,  smooth,  somewliat 
shining,  with  wavy  longitudinal  lines,  10-14  in.  long,  and  f  in.  broad. 
Wings  of  seeds  oblong,  half  the  breadth  of  capsule,  and  1^  in.  long. 

Oudh.  Meywar  (Bassi,  Santolah,  D.B.),  Banswara^  South  India.  FL  Maj, 
June ;  fruit  Dec.,  Jan.    Wood  light-coloured. 

4.  S.  crispa.  Wall. ;  Bureau  Let  27. — Syn.  Bignattia  erispa^  Boxb. 
FL  Ind.  iiL  103 ;  DolicJiandrone  crispa^  Seem.  Joum.  Bot  viiL  340. 

A  middle-sized  tree ;  glabrous,  young  shoots  pubescent  Leaves  oppo- 
site, 8-12  in.  long,  leaflets  5-7,  ovate-oblong,  acute,  petiolules  of  the  lainal 
1  in.,  of  the  terminal  2  in.  long,  blade  2-4  in.  long.  Flowers  pure  white, 
fragrant,  in  terminal,  few-flowered  racemes.  Calyx  1  in.  long.  Corolla 
2^  in.  long,  limb  with  5  broad-ovate  lobes  with  curled  edges.  Capsule 
12-15  in.  long,  \  in.  broad,  valves  convex,  hard,  coriaceous,  brown,  rongh 
with  paler  specks. 

South  India,  will  probably  be  found  in  the  Central  Provinces.  R  Maj- 
June  ;  fruit  ripe  Dec.  The  timber  is  esteemed  in  South  India  for  building  asd 
other  purposes,  it  is  light-coloured  and  heavy. 

5.  S.  Boxbnrghii,  Sprengel. — Syn.  Heterqphragma  Boxhurghii,  DC. 
Bignoma  quadn'locularis,  Roxb.  Cor.  PL  1. 145 ;  FL  Ind.  iii  107.  Vem. 
Warras,  Bombay. 

A  large  tree,  with  a  tall  stem,  and  grey  bark.  Leaves  tomentose 
while  young,  glabrous  afterwards,  opposite,  but  generally  approxiinate 
near  the  ends  of  branches,  1-2  ft.  long,  lateral  leadflets  34  pair,  senate 
short,  the  terminal  leaflet  long  petioluled.  Flowers  light  rose-coloQi^ 
fragrant,  in  large  terminal  erect  panicles,  ramiflcations  and  calyx  denfluj 
clothed  with  soft,  tawny  tomentum.  Calyx  bilabiate.  Corolla  caxnptf^^' 
late,  the  stamens  inserted  at  the  base  of  the  tube.  Capsule  erect,  straight 
12  in.  long,  2  in.  broad,  |  in.  thick,  divided  into  4  spurious  cells  by  ^^ 
winged  dissepiment,  with  a  cross-shaped  horizontal  section. 

Qodavery  forests  (Beddome).  Western  forests  from  Elhandeish  to  Canai*- 
FL  March,  April. 
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5.  STEBEOSPEBMITMy  Chamisso. 

Trees,  with  opposite^  impaiipinnate  leaves.  Flowers  in  terminal 
fuides.  Calyx  5 -dentate  or  2-5-lobed.  Corolla  campanulate,  limb 
«Uiqae,  lobes  equal  or  bilabiate.  Stamens  inserted  near  the  base  of 
coroUa-tabe,  didynamons,  anther-cells  divergent.  Ovary  2-celled;  ovules 
in  1  series  on  each  placenta.  Capsule  linear  cylindrical  or  tetragonous, 
gBnerally  contorted,  opening  loculicidally  in  2  valves,  the  valves  coria- 
ooQs,  the  dissepiment  thick,  spongy,  jointed,  entirely  filling  the  capsule, 
tanisveise  with  relation  to  the  valves,  and  attached  before  dehiscence 
to  iheir  median  line.  Seeds  wedge-shaped,  with  a  rounded  back,  the 
adens  doubled  up  between  the  joints  of  the  dissepiments,  radicle  and 

tula  lying  along  the  sharp  edge  of  the  wedge,  the  cotyledons  being 
led  up  outwards;  testa  spongy  or  crustaceous.  having  the  appearance 
<f  inojecting  into  the  seed  and  dividing  it  into  2  incomplete  cells ;  wings 
WDg  delicate  membranous  on  2  sides,  attached  to  the  rounded  back 
<f  the  seed. 

hbeaeent ;  capenle  cylindrical,  valves  hard  thick  crustaceous, 

roDgfa,  j  in.  diameter I,  S.  suaveolens, 

Ohbnos ;  capsule  comprossei^  valves  thin  coriaceous,  smooth, 

4  in.  brood 2.  S,  chelonoidcs, 

1.  8.  snaTeolens,  DC. ;  Wight  Ic.  1. 1342. — Syn.  Bignonia  suaveolens^ 
Soixb.  FL  Ind.  iii  104.  Sans.  Pdtali,  Vem.  Parol,  pddal,  padidla, 
pmiana,  parur.     Local  names :  Pandri,  phdndri,  C.P. 

A  huge  tree;  pubescent,  young  parts  soft  and  viscous  -  tomentoso. 
Leaves  12-24  in.  long,  leaflets  2-3,  rarely  4  pair,  shortly,  the  terminal  leaf- 
let longer  petiolulate,  oval,  acuminate,  3-6  in.  long,  o^n  serrate,  with  6-8 
pain  of  prominent  main  lateral  nerves,  joined  by  obliquely  transverse 
yeiiu.  flowers  of  a  dark,  dull-crimson  colour,  exquisitely  fragrant,  1^ 
in.  long,  in  large,  lax,  trichotomous  viscid  panicles.  Calyx  campanulate, 
4-eieft,  the  2  upper  divisions  each  with  2  minute  teeth.  Corolla  pubes- 
cent^ funnel-shaped,  limb  oblique,  bilabiate,  the  3  inferior  lobes  longer, 
liBd  the  edges  of  all  much  curled.  Capsule  cylindrical,  dark  grey,  rough, 
^itb  elevated  white  specks,  valves  thick,  hard,  crustaceous;  18-24  in.  long, 
■id  }  in.  diameter ;  dissepiment  cylindrical,  brown,  ^  in.  diameter.  Seeds 
i-1}  iiL  apart,  wedged  into  narrow  notches  of  the  dissepiment. 

A  common  tree  in  South-,  Central- India,  Bengal,  and  Burma.  In  the  sub- 
ffimdayan  tract  and  outer  hills  ascends  to  4000  ft.,  extends  north-west  to  the 
Adttiiy  and  is  common  as  far  as  the  Jumna.  Often  associated  with  Sal.  The 
4  leaves  are  fl(hed  in  April,  the  young  foliage  appearing  by  the  end  of  that 
Month  or  early  in  May.  The  flowers  issue  with  or  before  the  new  leaves,  the 
fieit  ripens  Nov.,  Dec.,  and  remains  long  on  the  tree.  Attains  70-80  ft.  in 
Kimion,  with  a  tall,  fairly  straight  trunk,  to  6  ft.  girth,  and  30  ft.  to  the  first 
^di,  much  smaller  in  the  drier  climate  of  Centnu  India.  Bark  ^  in.  thick, 
ikk  ^y  or  brown,  the  outer  soft  corky  and  darker-coloured  layer  flying  off 
ift  pieces,  leaving  a  fresh  smooth  light-cinereous  surface.  **  Leaves  of  young 
plints  hflsrii  and  serrated,  those  of  the  mature  tree  soft  villous  and  entire  "  (R. 
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Thompson).  Sap  wood  white  or  yellowish,  heartwood  with  irregolar  outline, 
brown  or  reddisn-brown,  often  mottled  with  white.  44  lb.  per  cub.  ft,  fairly 
durable,  and  easy  to  work.  Much  valued  for  building,  and  generally  com- 
mands a  ready  sale.  Makes  excellent  charcoaL  Boot  and  bark  used  in  natiye 
medicine. 

2.  S.  chelonoides,  DC. ;  Wight  Ic.  t.  1341 ;  Bedd.  Fl.  Sylv.  t  72.- 
Syn.  Bigiionia  chelonoides^  L. ;  Roxb.  Fl.  Ind.  iii  106.  Vem.  Pader^ 
pruiel,  parral,  padrL 

A  largo  glabrous  tree.  Leaves  12-18  in.  long,  leaflets  3-5  pair,  elliptic, 
sometimes  serrate,  long- acuminate,  blade  4-6  in.,  acumen  often  1  in., 
petiole  ^h  in.  long ;  main  lateral  nerves  8-10  pair.  Flowers  yellov, 
fragrant,  |-f  in.  long,  in  large,  loose,  trichotomous  glabrous  panideB. 
Calyx  campanulate,  5 -dentate.  Corolla  campanulate,  limb  spreading, 
oblique,  lobes  nearly  equal.  Capsule  linear,  compressed,  curved,  12-24 
in.  long,  i  in.  broad,  valves  convex,  coriaceous,  smooth.  Dissepiment 
subcylindrical,  grey  or  light  brown,  with  wide  open  notches  for  the  seeds, 
which  are  ^-J  in.  apart 

Common  South  India,  Ceylon,  Burma,  and  Ben^.  Gonda  forests  Oadh, 
rare,  on  the  driest  spurs.  The  leaves  are  shed  Feb.,  March,  and  renewed  in 
April.  Flowers  appear  after  the  leaves,  April-July.  Fruit  Aug.-Jan.,  remain- 
ing long  on  the  tree.  In  Oudh  a  small,  elsewhere  a  large  tree,  with  a  tdl 
straight  trunk.  Bark  ^  in.  thick,  light -cinereous  or  brown,  furrowed  longi- 
tudinally. Heartwood  reddish-brown,  orange  (Skinner),  close-,  even-grainni, 
hard,  elastic,  easy  to  work,  said  to  be  durable.  Weight  46  lb.  (Kyd),  48  IK 
(Sk.),  value  of  P.  710  (Kyd),  642  (Sk.^  Used  for  building,  and  is  a  good  funu- 
tur&g¥ood.  Bark,  leaves,  flowers,  ana  fruit  used  in  native  medicine.  Flowers 
used  in  Hindu  temples. 

6.  TECOMA,  Juss. 

Trees  or  shrubs,  with  opposite,  simple  or  digitate  leaves.  Calyx  cam- 
panulate, 5 -dentate.  Corolla  campanulate,  limb  oblique.  Stamens  in- 
serted in  the  lower  part  of  the  corolla-tube ;  anthers  2-celled,  the  cells 
parallel  at  first,  diverging  afterwards.  Ovary  2-celled,  supported  or  sur- 
rounded by  a  fleshy  annidar  disc  ;  numerous  series  of  ovules  in  each  cell. 
Capsule  linear,  dissepiment  transverse,  thin,  flat,  attached  before  dehis- 
cence to  the  median  line  of  the  valves.  Seeds  numerous,  flat,  imbricate, 
on  3  sides  with  a  thin,  white,  membranous  wing. 

1.  T.  nndulata,  G.  Don.— Syn.  Tecomella  undidcUa,  Seem.  Jomnalrf    | 
Botany,  i.  18 ;  Bignonia  undulafa,  Roxb.  Fl.  Ind.  iii.  101 ;  Bignffiti^ 
(/lauca,  Decaisne  in  Jacq.  Voy.  Bot.  t.  142.      Vem.  ReoddnOj  rebd^ 
Trans-Indus;  Lahura,  luar,  ^dtr,  rahtra,  Pb. ;  LoJiuri,  lokero^  Sindt) 
Boira,  Mairwara. 

A  shrub  or  small  tree,  glabrous,  extremities  and  young  leaves  oft^ 
pubescent  with  very  minute,  fasciculate  hairs.  Leaves  generally  op£^ 
site,  subcoriaceous,  grey,  somewhat  rough  when  old,  oblong,  lineai-oblot^ 
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sometimes  obovatc-oblong,  entire,  blade  2-4  in.,  petiole  1  in.  long.  Flowers 
Yciy  large,  bright  orange-coloured,  inodorous,  5-10,  in  short  corymbs  at 
the  ends  of  short  lateral  branchlets.  Corolla  campanulate,  2  in.  across. 
Ovary  surrounded  by  a  cup-shaped  disc  Capsule  curved,  6-8  in.  long. 
(Seemann  separates  Tecomdla  from  Teconia  by  simple  leaves,  and  Bureau, 
I  a  53,  agrees  with  him.  The  cup-shaped  disc  is  a  remarkable  character 
of  this  species.) 

Low  hills  of  Sindh  and  Beluchistan.  Trans-Indus  territory,  ascending  in  the 
Saliman  range  to  3000,  at  times  to  4600  ft.  Pai^ab  Salt  range,  Siwalil  tract, 
eztendins  eastward  to  the  Jumna.  Occasionally  in  the  plains  of  the  Paniab, 
near  Demi,  Cawnpore,  in  Bondelkhand,  Raiputana,  Guzerut,  and  in  one  place 
in  Ehandeish  (Qraham  Bombay,  121).— Arabia.  Grown  in  gardens  in  Calcutta 
and  Bombav.  Evergreen  or  nearly  so  in  Nortli  India,  the  leaves  being  renewed 
in  Jan.  ana  Feb.  The  leaves  vary  exceedingly  in  size  and  shape.  In  full 
bloom  in  March,  April,  when  the  tree  is  a  most  Ijeautiful  sieht,  especially  on 
the  north-west  Paniab  frontier.  Easily  raised  from  Si^ed  ana  cuttings.  Cop- 
pices weU.  Fruit  npens  May-July.  Where  pwtected  grows  into  a  handsome 
tree,  90-40  ft.  high,  with  a  stem  12-15  ft.  clear,  and  5-8  ft.  girth,  with  a  fine, 
rcmnded,  rather  open  crown,  extremities  of  branches  drooping.  Generally  only 
a  stiff  shrub,  8-10  ft.  high.  Twigs  grey,  bark  of  stem  ^-^  in.  thick,  reddish 
brown,  or  dark  grey,  corky,  rough  with  shallow  longitudinal  furrows,  and  ridges 
between,  crossed  by  short,  shallow,  transverse  cracks,  becoming  scurfy  by  age 
and  peeing  off.  Heartwood  dark  greyish-brown,  often  mottled  with  white. 
Medullar  rays  fine,  whitish,  pores  surrounded  by  patches  of  whitish  tissue. 
Close-  and  fine-grained,  hard,  44  lb.  per  cub.  ft.  Works  easily,  takes  a  beauti- 
inl  polish,  tough,  strong  and  durable.  Highly  prized  for  furniture,  carving- work, 
and  agricultural  implement&    The  leaves  are  greedily  browsed  by  cattle. 
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Herbs,  shrubs  or  trees.     Leaves  simple  or  digitate,  opposite,  whorled 
or  rarely  alternate,  without  stipules.     Flowers  irregidar,  rarely  regular. 
Calyx  persistent,  gamosepaloua,  often  enlarged  in  fruit     Corolla  hypogy- 
noiiB,  gamopetalous,  lobes  usually  4  or  5,  more  or  less  2-lipped,  imbri- 
cate in  bud.    Stamens  inserted  in  the  corolla-tube,  usually  4,  nearly  equal 
or  one  pair  longer,  and  when  the  corolla  is  regular,  as  many  as  lobes  and 
alternating  with  them ;   anthers  2-celled,  the  cells  usually  parallel  and 
opening  longitudinally.     Ovary  not  lobed,  or  but  slightly  4-lobed,  2-  or 
impelled,  1  ovule  in  each  cell ;  style  terminal,  usually  with  2  short  stig- 
matic  lobes.     Fruit  dry  or  fleshy,  indehisccnt,  or  separating  into  2  or  4 
segments  nuts  or  pyrenes :  seeds  few,  in  the  Indian  species  without  albu- 
men; embryo  straight  with  thick  cotyledons  and  an  inferior  radicle. — 
%le  UL  298  ;  Wight  111.  ii.  212. 

Pniit  a  hard  bony  1-4-celled  cndocarp,  surrounded  by  a  spongy 
pericarp,  enclosed  in  an  enlarged  and  Inflated  calyx ;  corolla- 
tube  short ;  leaves  entire 1.  Tectona. 

''^t  a  dry  or  fleshy  drupe,  the  entire  fmit  separating  into  2  or 
4  pyrenes,  supported  by  an  enlarged  and  often  succulent 
cafyz;  corolla- tube  slender,  cylindric  ;  leaves  simple  2.  Clerouenobon. 

Z 
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Fruit  a  fleshy  drape  ;  calyx-not  macli  enlarged  ;  leavea  simple. 

Flowers  in  terminal  racemiform  panicles  composed  of  lateral 

cymes;  corolla-tube  short,  with  a  wide  open  montli; 

style  unequally  2-lobed 8.  GmuNA. 

Flowers  in  terminal  trichotomous  panicles,  or  in  a  spike-like 
thyrsus  ;  corolla- tube  short,  campanulate  or  cylindrical, 
lobes  unequal ;  style  with  2  short  acute  stigmatic  lobes       4.  Prkkka. 
Flowers  in  axillary  cymes  ;  corolla  campanulate,  regular; 

style  dilated  and  trancate,  or  shortly  2-lobed  .        .     5.  Caluoabpa. 

Flowers  in  bracteate  heads  or  spikes 6L  LamtaXa. 

Fruit  a  fleshy  drupe  ;  calyx  not  enlarged ;  leaves  digitate         .     7.  Vmx. 
Frait  dry,  dehiscent  into  4  one-seeded  segments. 
Calyx  campanulate ;  corolla-tube  short,  limb  bilabiate  .        .     8.  CAKTOFRBaL 
Cijxy  with  a  large  spreading  circular  limb ;  corolla-tube  cy- 

Jindric,  curved 9.  Holmbdouha. 

Fruit  a   2-valvcd   capsule;   calyx  fi-sepalous,    supported   by 

bracts 10.  Ayicsnhu. 

1.  TBOTONA,  Linn.  fiL 

Trees  with  four-sided  branchlets;  young  shoots  and  leaves  dothedwiA 
stellate  tomentum.  Leaves  large,  opposite,  entire.  Flowers  in  trichofeo- 
mous  panicles.  Calyx  campanulate,  lobes  5-6,  imbricate  in  bud.  CoroUi 
infundibuliform,  tube  short,  about  as  long  as  calyx,  lobes  5  or  6,  spmir 
ing,  nearly  equal.  Stamens  as  many  as  corolla-lobes,  exserted.  Onov 
4-celled,  1  ovule  in  each  cell ;  stigma  bifid.  Fruit  an  indehiscent^  bni 
bony  4-celled  nut,  enclosed  in  a  thick  spongy  covering,  which  is  IB^ 
rounded  by  the  enlarged  and  inflated  membranous  calyx.  Albumen  0; 
embryo  straight,  with  fleshy,  oily  cotyledons,  and  an  inferior  radicle. 

1.  T.  grandis,  Linn,  fil.— iTab.  XUV.— Koxb.  Ck)r.  PL  t  6 ;  Rlni 

i.  GOO ;  Bedd.  FL  Sylv.  t.  250.  The  Teak  free.— Sans.  Sdka  ;  Arab.  Sj; 
Pers.  Sdj,  sal,  Vem.  Sdffun,  Hind. ;  Sag,  sdgwan.  Mar. ;  T^kku,  Taail 
and  Malay alim ;  TSku,  Telugu ;  Tegu,  Tulu  and  Canarese ;  Kyun^  BunB.; 
Jatiy  Java. 

A  large  deciduous  tree ;  branchlets  four  -  sided  and  channelled,  with 
large  quadrangular  pith.     Leaves  oval  or  obovate,  blade  1-2  ft.  long,  6-lS 
in.  broad,  petiole  1-1^  in.  long,  in  seedlings  and  coppice-shoots  the  leiyo 
much  larger,  2-3  ft.  long ;  upper  side  rough,  under  side  clothed  with 
dense  stellate,  grey  or  tawny  tomentum ;  main  lateral  nerves  promineot} 
8-10  pair,  with  2  or  3  large  branches  near  the  edge  of  leaf^  joined  by 
numerous  parallel  transverse  veins.      Flowers  white,  on  short  pedioeiS) 
in  large  erect  terminal  cross-branched  cymose  panicles  1-3  ft.  long,  with 
short  lanceolate  bracts.   Fruit  subglobose,  more  or  less  indistinctly  44obed| 
^  in.  diam.,  the  thick  spongy  pericarp  consisting  of  a  dense  felt  of  branchel 
hairs ;  the  nut  uneven,  with  1,  2,  3,  rarely  4  seeds,  and  a  cental  eayiftf 
having  the  appearance  of  a  5th  cell.     When  the  seed  germinates,  the  ovttf 
wall  of  each  cell  comes  off  bodily  like  a  round,  concave  cap.    The  inflated 
calyx,  enclosing  the  fruit  like  a  bladder,  is  generally  ovoid,  sometimeB  de- 
pressed, reticulate,  and  more  or  less  crumpled  or  irregularly  plaited,  1-1) 
in.  diam. 
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rhe  Teak  tree  is  mdigenons  in  both  peninsulas  of  India,  in  the  eastern  drier 
t  of  Java,  in  Sumatra,  and  in  some  of  the  other  islands  of  the  Indian  Archi- 
iga  In  Western  India  it  does  not  extend  far  beyond  the  Mhye.  In  Feb. 
'0  I  fonnd  it  in  the  Sadri  or  Santola  forests  a  few  miles  north  of  that  river, 
at  90  miles  south-west  of  Neemuch.  In  Central  India  it  attains  its  northern- 
it  point  in  the  Jhansi  district  at  lat.  25®  3(K,  and  from  that  point  the  Une  of 
northern  limit  continaes  in  a  south-easterly  direction  to  the  Mahanadi  river 
Mna.  In  Burma  proper,  Teak  is  known  to  extend  to  the  25th  d^ree  N.L., 
.  it  is  reported  from  Mimipur  at  about  the  same  latitude.  There  is  no  proof 
ts  being  indigenous  in  Bengal,  thoudb  there  is  a  report  of  its  having  formerly 
n  fonm  wild  in  Assam,  between  Tezpur  and  Bishnath.  It  is,  however, 
mited  throughout  Bengal,  Assam  ana  Sikkim,  and  in  norUi-west  India, 
boat  difficulty,  as  &r  as  Saharanpur.    In  the  Panjab  it  is  difficult  to  raise, 

it  has  not  been  grown  west  of  Lahore.    As  regards  moisture,  Teak  seems  to 
siie  a  lainfall  of  30,  but  to  thrive  best  under  a  mean  annual  fall  of  50  to 

inches. 

lie  temperature  of  the  Teak-producing  districts  may  be  illustrated  by  the 
cnring  statement  of  the  mean  temperature  |during  the  four  seasons  at  the 
owing  ^stations, — ^four  of  which,  Cfannanore,  Bombay,  Rangoon,  Toungoo, 
resent  a  climate  where  the  tree  thrives  to  perfection  ;  and  tluee,  viz.,  Baitul, 
nmgpar,  and  Sagar,  being  situated  near  the  northern  limit  of  its  area. 

Cannanore.  Bombay.  RangooiL  Toungoo.  BaituL  Nora.  Bagar. 

.Jin..  Vab.,      mean,       80*0             75*7  76*0  TTi         60*8  62*4  64*6 

SLAluiLMay,       »           84.4              88.0  80.7  84.8           80.0  80.6  83.5 

^Jnfy.Ang.,         H            78.0               81.8  80.1  80.4           77.6  815  86.4 

^ Oct.,  Nov.,          n           70.0              80.7  80.9  78.6           71.8  75.0  78.8 

r«ar.                      If            80.8              80.8  70.S  78.0           72.5  75.4  76.8 

18  it  may  be  said  that  the  Teak  tree  thrives  with  a  mean  temperature  durins 
cold  season  between  60^  and  80^  during  the  hot  season  between  80®  and  85^ 
inff  the  rains  between  77*  and  87^,  during  autumn  between  7V  and  81%  and 
;  &e  mean  annual  temperature  which  smts  it  best  lies  between  72°  and  81^ 
I  abflolnte  extremes  or  the  Teak  districts  are  illustrated  by  the  following 
ement  of  maTJmnm  and  minimum  temperatures  observed  at  three  of  the 
ve-named  stations  during  the  12  months  of  the  year : — 


NUBSIWOPUB. 

Ramooon. 

Bombay. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Jan.. 

80* 

84* 

62* 

92* 

60* 

88*2 

W9b., 

48 

93 

69 

97 

68.8 

87.  S 

Ifaich, 

58 

96 

64 

100 

67.2 

938 

^ 

65 

102 

75 

100 

74 

98.2 

74 

104 

78 

95 

79.8 

94.2 

Jnne, 

77 

106 

75.6 

90 

76 

96.3 

Jnly, 

73 

99 

75 

89 

75.8 

89.4 

Ang., 

73 

91 

76 

(88.5 

74.4 

89.2 

o3!:- 

67 

91 

76 

96 

75 

88.8 

60 

92 

74 

:92 

78 

92.5 

Not., 

60 

79 

69.5 

90.5 

71.6 

91.5 

Dee., 

47 

75 

62 

90 

66.2 

90.8 

eaky  however,  can  bear  temperatures  considerably  lower  than  those  indi- 
d  by  these  figures.  In  the  valleys  of  the  Satpura  range  and  on  the  Mhye 
r  in  Western  India  frost  is  not  uncommon  in  the  Teak- producing  districts. 
tema,  Teak  ascends  to  3000  ft.  in  the  hills  east  of  Toungoo,  and  in  a  few 
T  places,  but  does  not  attain  large  size  at  that  elevation ;  and  in  the  P^u 
la  hills,  a  different  description  of  forest,  composed  partly  of  evergreen  trees 
L  a  great  deal  of  Xylia  dolabri/armis,  takes  the  place  ol  Teak  at  elevations 
re  2000  ft.    On  the  Anamallay  mountains  it  grows  to  perfection  at  about 
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2500  ft.  (Beddome  Fl.  Sylv.),  and  many  of  the  best  Teak  forests  of  Western 
India  above  Ghat  in  Wynaad,  Coorg,  and  North  Canara,  are  above  2000  ft 
Beddome  states  that  on  the  mountains  of  the  peninsula  it  rises  to  a  little  aboye 
4(XX)  ft,  but  at  any  elevation  above  3000  it  is  of  poor  growth. 

Teak  crows  on  a  great  variety  of  soils,  but  snows  a  decided  preference  for 
certain  descriptions.  In  Burma  it  thrives  best  on  the  sandstone  of  the  Pegu 
Yoma ;  there  it  forms  tall,  straight,  and  re^larly-ahaped  stems,  and  natonl 
reproduction  from  self-sown  seeolings  is  fairly  good.  But  it  thrives  equally 
w^ell  on  the  granite  of  the  eastern  Sitang  forests,  and  the  splendid  forests  (h 
North  Canara  have  granite  as  the  underlying  rock.  Again,  some  of  the  finest 
Teak  localities  in  the  Thoungyeen  district  of  Tenasserim  are  upon  limestone, 
and  in  some  of  the  dells  and  valleys  of  the  Khandeish  Dangs  the  tree  grows  to 
great  perfection  on  soil  produced  by  the  disintegration  of  basaltic  rocks.  Thns 
we  hnd  Teak  on  light  and  sandy  soils,  as  well  as  on  those  which  are  bindii^ 
and  heavy.  But  imder  all  circumstances  there  is  one  indispensable  condi- 
tion, perfect  drainage  and  a  dry  subsoil  To  the  absence  of  perfect  drainage 
I  ascribe  the  circumstance  that  Teak  does  not  seem  to  thrive  on  level  groand 
with  alluvial  soil.  Instances  of  natural  Teak  forests  in  such  localities  are  fonnd 
on  the  headwaters  of  the  Beeling  and  Domdamee  rivers  in  Martaban,  in  the 
lower  Bonee  forests,  and  in  some  other  places  in  the  plains  of  Pegu.  In  such 
soil  the  Teak  grows  freely  and  rapidly — ^more  rapidly  than  on  the  hiUs— but 
the  trunks  are  irregular,  fluted,  and  ill-shapen ;  while  on  the  adjoining  hills  the 
tree  habitually  forms  tall,  clean  cylindrical  stems. 

It  IB  remarkable  that  the  only  pure  or  nearly  pure  natural  Teak  foiests 
which  are  known  are  found  on  aUuvial  soii  Otherwise,  the  tree,  though  gre- 
garious, is  always  associated  with  Bamboos  and  trees  of  other  kinds,  often  form- 
ing a  small  proportion  only  of  the  forest  Thus  in  the  better  Teak  localities  of 
Burma,  Teak  is  estimated  to  form  about  one-tenth  ;  but  the  proportion  of  Teak 
to  the  trees  of  other  kinds  fluctuates  exceedingly :  sometimes  it  equals  their 
number  ;  in  other  instances,  a^ain,  it  does  not  form  one-hundredth  part  d  the 
trees  in  the  forest  The  associates  of  Teak  are,  besides  Bamboos,  the  ordinaij 
trees  of  the  drv  forest.  To  a  certain  extent  these  vary  in  different  jarts  of 
India,  but  the  following  kinds  may  be  regarded  as  the  usual  companions  of 
Teak :  Schleichera  trijiiaa,  Dalbergia  IcUifilia,  Ougeinia  dalberyioiaeSf  Ow*** 
Fistula,  Fterocarpus  Marsupium,  Terminalia  tomerUosa,  beUenea,  Anogeittiu 

Briedelia  retusOf  and  to  these  must  be  aaded,  in  Burma  and  in  some  forests  of 
the  peninsula,  Pterocarpus  indicus,  Xylia  dolaJhriformis,  Anogei$8U»  aevn^fr 
ata,  several  species  of  tSterculia,  Eriolasna,  Premna,  and  Coraicu  On  allnvial 
soil  in  the  plains  Teak  is  often  associated  with  Careya  arborea,  Adina  eoribr 
folia,  Stepheqyne  parvifolia,  and  (in  Burma)  vnth  Lagerstmsmia  RtgvMt' 
Teak  is  hardly  ever  found  in  Sal  forests,  and  but  rarely  in  the  £in  foKst  of 
Burma  (  DipterocarpiLS  tubercul<ztits).  Nor  is  it  a  denizen  of  the  evergreen  for^ 
of  Burma  and  the  Western  Qhats,  though  there  are  a  few  instances  on  record 

iin  the  Attaran  and  Thoungyeen  forests  of  Tenasserim)  where  the  evergreen 
brest  has,  probably  owing  to  a  cessation  for  a  series  of  vears  of  the  annnal 
forest-fires,  extended  itself  into  a  Teak  locality,  and  in  such  cases  the  Teak  has 
been  drawn  up  to  a  ^eat  height  by  the  rapia  growth  of  the  surrounding  ever- 
green trees,  being  fed.  at  the  same  time  by  the  constantly  increasing  fertuitf  o| 
the  soil.  For  there  is  a  vast  difference  between  the  moist  and  loose  black  s^ 
of  the  evergreen  forest,  which  is  enriched  year  after  year  by  the  products  of  wj 
gradual  decomposition  of  leaves,  branches,  and  other  debris  of  ^e  forest,  and 
the  barren  soil  of  the  dry  forest,  where  the  whole  of  the  annual  fall  of  leav^ 
and  branchlets  is  annually  consumed  by  the  jungle-fires,  and  the  ashes,  instead 
of  affording  nourishment  to  the  trees,  are  washed  away  by  the  first  rai^  of  ^^ 
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lins.  SeedliiigB,  however,  are  wanting  where  Teak  ^)Wfl  up  under  such  con- 
litiaiiB.  For  the  Teak  is  eminently  a  light-requiring  tree,  analogous  in  that 
eipect  to  the  Oak  and  Scotch  Fir — light  overhead  and  free  circulation  of  air 
leuig  two  conditioiiB  indispensable  for  tne  development  of  Teak  seedlings. 

In  dij  and  hot  situations,  the  Teak  loses  its  leaves  in  November,  December, 
r  early  in  Janoaiy ;  but  where  the  ground  is  moist,  the  tree  often  remains 
;reeii  until  Feb.  or  March.    The  new  foliage  comes  out  in  May. 

Teak  flowers  daring  the  rains,  in  July  and  August,  an<l  rii>ons  its  8ce<l  l)e- 
ween  November  and  January.  In  summer  it  is  readily  recognised  at  a  con- 
idenible  distance  by  the  whitish  flower -panicles,  which  overtop  the  green 
oliage ;  and  in  winter,  the  feathery  erect  fruit-panicles  distinguish  it  at  the 
int  glance  from  all  other  trees.  One  of  the  greatest  obstacles  to  the  spread 
f  the  Teak  is  the  circumstance,  that  the  seed  ripens  and  falls  to  the  ground  at 
he  oofmmencement  of  the  hot  season,  before  the  annual  fires  pass  throuL'h  the 
arest.  The  tree  produces  seed  at  an  early  age,  and  generally  seeds  freely  and 
egnlarly  everv  year ;  but  a  large  proportion  of  the  seeds  are  destroyed  by  the 
tm,  and  of  t^ose  which  escape  numbers  are  washed  away,  in  the  hills  at  least, 
tf  the  first  torrents  of  the  monsoon.  The  germination  of  the  seed  is  slow  and 
omewhat  uncertain  ;  a  lari^e  amount  of  moisture  is  re(|uired  to  saturate  the 
poDgy  covering,  and  for  this  reason  it  has  been  found  useful,  where  Teak  is 
nhivated,  to  soak  the  seeds  in  water  for  some  time  before  sowing  them.  At 
he  time  of  germination,  the  expanding  embryo  bursts  open  the  caps  or  valves 
if  the  firoit,  and  two  or  three  plants  not  rarely  spring  from  one  nut.  When  the 
eed  is  sown  in  nurseries,  it  generally  takes  about  a  fortnight  before  the  first 
eedliii^  show  themselves  above  ground,  and  they  continue  coming  up  succes- 
irely  for  a  considerable  period,  numerous  seedlings  appearing  during  the  s(^oond 
end  third  year,  and  a  have  proportion  not  germinating  at  all.  The  seedlings 
laive  a  long  taproot,  whidi  during  the  first  two  or  three  years  is  often  as  long 
m  the  stem  above  ^und.  The  root  is  soft,  almost  fleshy,  and  seedlings  are  very 
enutive  to  any  injury  of  their  roots,  differing  in  this  respect  entirely  from  Oak 
eedlings,  which  are  in  no  way  injured  by  the  shortening  of  their  taproot. 
Teak  seedlings,  therefore,  are  as  a  rule  best  transplanted  the  same  season  in 
vhich  they  are  raised. 

During  the  early  period  of  its  life  the  growth  of  Teak  is  exceedingly  rapid. 
Is  an  instance,  I  may  mention  the  Thinganneennoung  plantation  on  tne  Upper 
Winjeo  river  (Attaran)  in  Tenasserim.  Here  a  large  nursery  was  established 
m  nch  soil  (the  site  of  an  old  evergreen  forest)  in  March  and  April  1856,  and 
n  July  1858  I  counted  on  a  plot  (28  ft.  yride  and  66  ft.  long,  or  1848  sq.  ft.) 
Ml  plants,-— of  which  17  were  27-32  ft.  high,  with  a  girth,  at  1  ft  above  the 
jinmnd,  between  9  and  13  in. ;  70  were  20-27  ft.  high,  with  a  girth  of  6-9  in. ; 
md  the  rest,  viz.,  754  plants,  were  less  than  20  ft.,  with  a  girth  under  6  in.,  the 
aige  number  of  small  and  oppressed  plants  being  due  to  tne  circumstance  that 
iwwlings  had  neither  been  taken  out  for  transplanting  nor  had  thev  been 
thinned.  Under  favourable  circumstances,  trees  attain  a  girth  of  18  in.  (at  6  ft 
bom  the  ground)  in  10-15  years  ;  after  that  the  growth  slackens,  and  a  girth  of 
{  ft.  is  not  generally  attained  under  100  years.  The  following  figures  illustrate 
the  average  rate  of  growth  at  the  Nelambur  plantation  in  Malabar,  on  favour- 
lUe  soil  and  in  a  moist,  hot,  forcing  climate.  From  a  survey  made  of  it  in  1868 
by  Oaptain  W.  Seaton,  Conservator  of  Forests,  British  Burma,  the  circumfer- 
mce  was  measured  at  6  ft.  from  the  ground. 

870  trees  per  acre,  6  years  old,  37  ft  high ;  average  girth  12  in.,  maximum  20  in. 
476  „  12       „         46        „  „  16   „        „  81  „ 

1«6  „  24       „         66       „  „  29   „        „  60  ,. 

This  is  the  oldest  large  Teak  plantation  in  India  ;  it  was  commenced  in  1844 
by  the  late  Mr  ConoUy,  collector  of  Malabar.    These  results  are  borne  out  by  the 
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experics m  >:•{  Texk  ^-Iazl^zu:  i=.  Bnm»i,  vbidiy  hoverer, does  not  go  ikither  bick 
than  1^56.  Tlzs^  iix  hT€r»jt  zirdi  of  troa  in  pbnUliaiw  4  yean  old  (580-660 
trees  per  ftcvt ,  ir  ibe  SLkzu>>:8v.  Tonn^Nxx,  and  Thanwnddee  district,  his  been 
f>:2Thi'to  TiZT  frc-=i  5  •<:•  d  izl.  the  suxiininn  being  14  in^  while  their  avenge 
heihht  WHS  bcTwecsi  15  tzii  f7  fL  Plantations  10  rean  old  ahow  an  avenge 
jzizth  cI  15  i=L.  aad  a  bei^i  :-f  4*:«^45  ft. :  a&d  treea  15  jeais  old  at  PnHne  hive 
a:ui3€C  a  ziirs^  •:i  23  isl.  tbe  largess  meaRiring  32  in.  In  order  to  obtiin  a 
hass  for  y^^*rrr>g;  ihf  w:jrrT?g  c^  the  Teak  foRste  in  Banna  in  1856, 1  col- 
lected all  oisa  whSlh  wc^  axailaLle  at  that  tinte,  and  baaed  opon  them  thefbl- 
lowizs^  escmase,  w^kh  ijr  Tuaoed  aie  br  ade  with  a  modified  estimate,  fimed 
in  1S6^«  lo  derre  af  the  baas  c4  a  KTised  wcddng  plan  of  those  foreste. 

Cen^  as  6  ft  acK  crccAi.  A^cl  cRCBited  ia  1966l  1b1888. 

l>in.     '  10  Tears.  19 

3S    -  i2"^  46    „ 

M    .  37    ^  88    „ 


— d 
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The  LTS^  of  these  eg.r^^.ivg  was  marnlr  based  npon  the  growth  of  tna 

E!an:evi  in  cftideas  ci  O&Im^  az^i  Mc^clmein.  and  npon  infoimaticHi  obteined 
\Mn  Bombay  and  Jmx^  ^Reprrs  on  the  Teak  Forests  of  Pecn  for  1856,  p.  7S,76); 
an^l  the  Kxiited  essizs^ie  w^  bas^d  lipcBi  additicoial  data  obtained  by  periodical 
meiasur>^ine£:is  of  t;icic«  in  ihe  T^:<Z2^xaT  and  Thonkycg^iat  forests  of  Peco,  md 
br  ihe  exaznina::  :n  :€  the  ar^-^al  iing&  The  plantations  of  Banna  ana  Ua^ 
bdO'.  on  c»i  joil  and  XLL-ier  ccherai^  fiavoarable  diromstanoes,  may  poflibiy 
attain  t!ie  rate  cf  iiT.'wih  ci  the  £rs(  estimate  ;  bat  in  the  natoral  forests, wben 
the  ^>iL  insteoki  c^  bein^  enn:hed  by  the  decomposition  ci  leaves  and  bwifibr 
letss  i$  i=:p.^Tenshed  Vy^the  ar^-^.tl  fiies^  the  rate  of  growth  will  prol»blylK 
found  to  avrr^ach  o:^  nnriy  ^?  the  later  estimate^  These  remarks  relate  to 
the  Tedk  if.^I^nna  anA  ^^.th'  In-iia:  re$:azding  the  rate  of  growth  in  the  diy 
and  ho;  hili<  i.->f  drntzal  India,  within  the  nn^  d  this  Flora  veiy  little  is  kaovn. 
The  exrv;tenv>^  h^ih^i^o  cained  in  the  plantations  made  since  1867  in  theSet' 
pui*  hill?  of  the  CVnn»!"lV:rin«»  seezps*  howcTer,  to  show  tiiat  with  care  t» 
water  the  plant*  m^he  fiir  j-ffvvres*  dniini:  the  first  5  years,  the  difficulty  bo^ 
that  frcvt  anvi  d:vu^;  kiL  a  iaiv^e  prop>rtion.  In  the  Teak  forests  of  i^"^ 
the  giv^vrth  is  sut*\r  to  be  very  rapad :  the  ti«es  are  generally  felled  at  the  •<? 
of  4i^^>>\  and  at  1^^^  yetars  they  a:^  said  to  attain  a  diameter  of  4  fL 

Toak  ha>  a  powerfvil  teminal  shoot«  az>i  this  is  an  important  point  in-  ^ 
favour,  as  the  yv^v  Teak  is  th:2S  able  to  pierce  throo^  tne  thicket  of  (>^^^ 
li^^  aiKl  Bamkw^  and  to  de«^k  the  light  which  it  aheolotely  requires  for^^ 
develoi^ment.     In  this  respect  there  is  considerable  analogy  lietween  tiie  T^^ 
and  the  Ash  ..o^'  p.  :^MV    Tetak.  like  many  other  troes,  attains  nearly  its  f^ 
hoi^t  duiin*:  the  esarly  part  of  its  life.    It"  is  probable  that,  as  a  role,  the  t^ 
attjuns  half  it»  len^h  with  a  pnh  of  2-3  ft,  and  that  it  does  not  considenJ^ 
incn\&:iK>  in  height  after  it  has' attained  a  ciith  bevond  5  or  6  H     120-150  ft. 
>T\>bably  tho  gl>^atetst  he%h:  which  a  Teak  tree  in  its  natural  home,  the  9^-^ 
eciduiMis  foiv$t.  ev^r  attains,  and  stems  mcoe  than  lOU  ft.  long  to  the  first  bnn^ 
are  ih>t  ofWn  foun^L    The  laz^?»t  number  of  tall  stems  which  I  haTe  ever  m^^ 
«*ei>^  in  the  Owaythay  f oivsts.  etast  c^  the  Sitang  river  above  Toungoo,  on  grsnC^ 
r^vk.    The  following  i$  an  abstract  of  the  nwasorements  taken  by  me  there  ^ 
Mawh  1S61  ?— 

Oixth  at  6  ft.  fivan  ground,  S  fl ;  length  of  stem  to  first  branchy  72  ft 

•«  «*  •  •.  f«  *j  lOo  ff 

•«  %•  ^   «  •«  «%  I'iD  „ 

•«  ••  lO      M  ym  9%  JLX4      „ 

••  ♦•  "      V,  M  ^  /O      ff 


s 
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On  the  AnanudlayB  Beddome  records  trcen  with  a  ujiiih  of  about.  22  ft.,  aiid 
a  stzmight  tmnk  of  tome  80  or  90  ft.  to  the  first  bough.  In  the  North  Omara 
IbrBBts  cletf  stenui  70-80  fL  long  are  not  rare  ;  in  the  Ahiri  forests,  lat.  19°  30^, 
CoL  Pearson  reports  stems  60-70  ft  high  ;  and  even  considerably  larther  north 
in  the  Khandeish  Danss,  lat  20°  45',  I  have  measured  clear  stemH  60-70  ft.  long  to 
the  first  branch.  TeaJc  attains  a  laige  diameter,  girths  of  10-15  ft  are  not  un- 
eonunony  and  numerous  instances  of  20-25  ft  are  on  record.  The  forest  tracts, 
hfvirever,  in  India  which  now  contain  Teak  of  such  dimensions,  are  neither 
nnmerooa  nor  extensive.  The  Teak  forests  richest  in  larse  timber  on  the  west 
side  of  the  Peninsula  are  the  Travancore,  Anamallay,  Wynaad,  South- West 
Mjaore,  and  North  Canara  forests.  The  Dangs  at  the  foot  of  t)ie  Khandeish 
Gnats  also  have  a  considerable  quantity  of  large  timber.  In  the  centre  of  the 
Peninsula  are  the  Qodavery  forests,  of  which  Ahiri,  east  of  the  Pnmhita  river, 
near  the  foot  of  the  third  barrier,  is  the  most  compact  and  valuable. 

In  British  Burma,  the  sandstone  hills  of  the  regu  Yomah,  the  outer  valleys 
on  both  sides  of  the  mountain-range  which  separates  the  Sitang  and  Salween 
nvers,  and  the  Thounffveen  valley,  contain  the  best  Teak  localities.  Teak, 
however,  is  far  more  abundant  bevond  the  frontier,  in  Burma  proper  on  the 
tributaries  of  the  Irawaddi,  and  the  headwaters  of  the  Sitang  river,  in  the 
Esxenee  country,  the  Shan  States  tributary  to  Burma,  and  in  Siam  on  the 
fieeders  of  the  Salween,  Thoungyeen,  and  Meinam  rivers. 

It  is  estimated  that  ike  Teak  plantations  of  Burma,  when  mature,  will  contain 

it  the  age  of  80  years  about  60  trees  per  acre,  measuring  on  an  average  6  ft.  in 

mth,  and  yielding  3000  cub.  ft  of  marketable  timber,  which,  with  the  tninnings, 

tt  expected,  to  amount  to  a  mean  annual  yield  of  47  cub.  ft.  per  acre  (Report  on 

the  revised  plan  of  working  the  Burma  forests  of  Feb.  1 868).    The  natural  Teak 

foRSts,  not  oeing  pure  or  compact,  do  not  distantly  approach  to  this  yield.    As 

in  iniiance  of  a  particularly  rich  forest,  I  may  quote  Col.  Pearson's  survey  of 

t  Nmple  acre  in  Ahiri,  stocked  with  18  large  trees,  containing  an  aggregate 

of  22  tons,  or  1100  cub.  ft  of  timber.     Most  of  these  trees,  however,  were  pro- 

Isbly  more  than  two  centuries  old.    The  following  figures,  taken  from  official 

shorts,  illustrate  the  average  quantity  of  Teak  standing  on  the  ground  in  forest 

tiictB  which  are  fairly  well  stocked  : — 


TbECS  COUHTCD  on  100  ACRBB 

Above  S'g. 

4'« 

"toO'g. 

Below  4'0''g. 
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149 

120 

1419 

1688 

Teak. 

jt^n.  Fcga(Pit»Mdla.)17    „ 
icn-rs.      „    Crbanwaddi)8    „ 

804 

187 

802 
152 

2168 
610 

2824 
899 

Teak. 
Teak. 

A  portion  of  the  Ahiri  forests  ^on  the  hills)  contains  Teak,  Blackwood  (iJal" 
^6ry»a  lattfolia)  and  Bamboos  only  ;  the  forests  in  Burma  contain  a  variety  of 
^>^  betddes  Teak  and  Bamboo. 

A  great  proportion  of  the  Teak  on  the  Kymore  and  Satpura  ranges  consists 
^■Kdy  of  coppice-wood.  The  same  mav  be  said  of  most  Teak  forests  on  the  dry 
^^iUs  of  the  DdLkan,  and  of  the  Konkan  Teak  forests  a  great  portion  consists 
of  coppice-woods.  Teak  has  great  powers  of  reproduction,  it  coppices  vigorously, 
^d  the  shoots  grow  with  ffreat  rapidity,  much  more  rapidl}^  at  first  than  seed- 
finga.  This  sr^  power  of  reproduction  Ib  another  point  which  favours  Teak  in 
^ta  struggle  of  existence  against  other  trees,  for  most  Teak  seedlings  which  come 
"^p  naturally  are  cut  down  to  the  ground  by  the  jungle-fires  of  the  hot  season : 
^mne  are  killed,  but  many  sprout  again  during  the  rains ;  and  though  they  are 
^ut  down  repeatedly  by  the  fires  of  successive  seasons,  yet  meanwhile  the  root 
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Avjc:  ii«3>i»w  XL  -i^r.  :" -s^  '*ar  1^  '-^^  ■Tiiit  if  lifr  ^i>:ci  viiidi  comenp, 

Ubl   cT   iML   \tjfil  ui«£  Uit  ^-K  IE  THfr!7  T'^S:^  X  i:CTiCBatf  ft  iSlKC  ilZV4lgeil011^ 

^i  inniTt  ^iLk^  ir^  Tme  n  mm-r  tarBs-  -riiic  nsQasiQ-  &  ^■'wr^^ifcp  pJmt  of  Teak 
R  r^ft*l7  !•  'Jvpvbs^r^ML  ZTTizL  I  iiiijc  riocfieL  mzs-'Sitfk.  '^•eazsKg  the  ecinof 
^•ti'jutMirrt  xfajg^rriiTTt^  if  **jj<*n^  v~ni-n  "v:^  'iicas  oi^r^  ly  t^  anoiul  fiio. 


Tut  'mex  if  "ii*t  -Sten.  2?  i.>.«ir  ^  jn.  "jn*^.  zr^T  ;c  ir?*33fiii-2PeT,  vith  dial- 
j'.*v^  j:m£3nti=iib.  -wmjdaes  ir  fizr^nrs.  jeseSir  iif  ^  ^iBtr  aanvw'  dim  pieeoL 
TzA  «5"»":oi  »  -riJit.  uimv  -  dbt  iisazimtitL  ▼ml  &  Zaam  tree  k  cot,  hai  a 
^u^aMosiL  inii  srnur  grmiici'  znipcxiffr.  edl  l  ^tainSEffsl  dnk  goldeii-felknr 
v.u.ir::.  vin-ji  ol  gaji^.TTrnrr  ;<:t3L  :;r%:'*Tif  zzs:  Ir.mi.  iftjQied  with  da^er 
«cnajB.  Tilt  r3i.':<?  z^gUiTif  is  ir-imir-r  ***r"""*-  ^*  a  zrettt  age,  whcnefer 
1.  fim^  rr:  >  sikfi^  Ii  jf  !:;«:*■£  :*r  'jctzp^  pz^s.  SKiscIy  ^^^  larar  in  groopi 
'.^  2^  TTiH.^-au.  ii  sjEt.  A^i  TDiefvmZrr  f^jckbrSEii.  ancce  z.3Ben)af  nd  liigerm 
tut  ±e:cs  T«r:  :f  ^uutl  imriiL'  rnir  "att  ^vEste  wjoU  w  jsb  ciimemus  and  SDaUer 
is.  Uit  '.>x=^  :*rj:  :  ih^  ii^bilisrfTKri  n  i3i±.  Ok  a  T^atical  scctian  thepores 
«2%  rifCTrcry  3uisx**L  T^it  cttt;!.'  zf33£«  cf  Tfsk  are  fiurij  distinct  Wba 
<r/Ci*fSz=ir  1^  ii£a  ±.  :?i5»t  lir  '.2i±  i::«c  k£-£lA;  T«in  for  vocking  the  Bnosh 
E>Tr=Jk  1  :r«c&.  I  vitf  iicilcfxl  viiscziir  isit  Ksac^aic  ziifczs  viable  in  the  wood 
v.??wp:of*»*i  '■rnl  lie  ir^^L  i3i3«!Ha2  :f  ti^  tpet,  Ttii*  questioii  hai  wwr 
fA^fZ.  VA  ii  TOi.  'zrr  1^  fXK"^tiia.iL  if  4e::^:ci<  cf  n^meroo*  trees  of  knovn  1^ 
'^.mn.  =.  ziTCKZii  izti  pinr'aT'  rt«b  szri  ib^y  eav  bc-w  l«  taken  as  a  safe  gnide 


i-jT  ^fSKTrcT^r-z  lie  rs::*  '1  znwii  :f  i2j±  tree.     Tbe  aren^ge vei^t of  Ktnoed 

LZfi  4^  Ir^  u»i  tbe  Tahie  of  P.  between  SOOind 


T*ak  f -cULkia  t^twr^L  3^ 

VPf.  Tbt  ezT^riaisi.?  •:&  rei:i:ri  icod  to  a^w  that  the  Banna  wood  is  sooe- 
wLu  H;dc«r  irjn  :c«  w:«>i  &>:si  tbe  AniaialliTs.  Malabar,  and  other  tosts 
^«  thf^  wnisC  &ii=  cf  Izpiia :  c-^  tLe  weigiit  cf  txmber  dependa  so  much  iipA 
tbt  'ifti^r*^  frf  ieajir&in^  :L&t  i=.  •:-ri'er  follr  t«>  estaUish  a  diiferciioe  in  the  ve^ 
of  th^  w»i  prr>ii?ed  in  diff^eKn:  fjiest  tEact&  fresh  comparatiTe  experimoiti 
wiUi  tim'tjetj  diieti  artzficiallT  in  the  same  manner,  will  bare  to  be  made.  Tlie 
(ftWfiwzxxyL  hi  a  brief  abeCract  oi  the  nr?iihs  of  the  experimoits  at  present  auil- 
vJ^  oTTiiUrng  tLoiee  where  on<r  cr  two  experimenfis  cuIt  are  on  recoid  :— 

hnnokj              94  ^sper.  br  yarioos  author^  weight  43.63  lb.,  Talue  oi  P>  ^^ 

W*:*tOTCi»i!t,    14     „         "              ^                       „      44.41  „  „       665 

NW>r^,              4    „             Capt-Fowke,          „     41.10  „  „      4^3 

Ibkli-i^aaf/nsA  timuer  from  different  sourreey  4  expc    46.61  „  »      ^ 

The  first  item  includes  18 
aMrixtance  of  Mr  Clifford  and  Baljoo 

of  4f}.^  lb.,  and  valae  of  P.  =  567,  as  well  as  46  exp.  nuMie  %-  ns in  1865,  gj^*'^ 
37.71  lb.,  and  654  aA  the  average  value  of  P.  A  series  of  interesting  expenme^*^ 
utsu\H  \fy  Capt  Simpson  with  mfferent  descriptions  of  Teak  imported  at  ^^'rt 
tfietn,  iii  n^irrle^l  in  fialfonr^s  Timber  Trees,  2d  edit,  p.  376,  m  which  the  ^ 
lowing  is  an  aliiftract : — 

OrKxl  timlier,  killed  (Ijy  girdling),  13  exp.,  weight  43.5  lb.,  Talae  of  P.  4r^ 
Young  timlitr,     „  „  4  „  41.8  „  „ 

fiarge  (old),  „  „  8  „  38.0  „  ^        ^ 

Deail  timber  (nathat),  not  killed,     5  ,,  39.5  „  „       63 


exp.  made  bv  me  in  1S6I  at  Calcutta,  ^^^ 
3aljoo  Tincowry  Ghoee,  giving  an  avezage  w«sy^^ 


The  diff(;rr;ncc  in  these  results  may  to  a  certain  extent  be  accidental,  for 
variations  in  different  specimens  of  timber  from  the  same  source  are  yerv  gie^^ 
but  the  fact  that  the  timber  of  old  trees,  and  of  trees  which  had  died  ni&uraL>^ 
in  lighUjr  than  that  of  younger  trees,  seems  not  unlikely.  In  conclusion,  t^ 
roHiiU  of  Hkiuncr's  expcrimcuts  should  be  mentioned  : — 
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Malabar  Teak,  weight  45  lb.,  value  of  P.  814 
Moolmein  „         „     43  „  „         809 

Pfegu  „  „     37  „  „         736 

UnaeaBoned  wood  he  makes  55-60  lb.,  but  the  weight  of  green  Teak  i»  oonsi- 
denbly  hi^er.  The  transverse  strength  of  Teak  is  nearly  the  same  as  that  of 
Britiflh  OaS,  but  considerably  less  than  that  of  either  Sal  or  Sissoo ;  compared 
with  these,  Teak  may  be  called  brittle.  Its  weight  is  moderate  as  compared  with 
most  of  the  more  useful  Indian  woods,  the  Conifers  of  course  excepted.  It  does 
not,  however,  float  unless  thoroughly  seasoned,  and  for  that  reason  a  peculiar 
mode  of  seasoning  by  girdling  is  practised  in  many  Teak-producing  tracts 
from  which  the  timber  is  exported  by  floating. 

Girdling  consists  in  making  a  deep  circular  cut  tlirou^h  the  l>ark  and  sap  into 
tiie  heartwood,  so  as  completely  to  sever  the  communication  between  the  l)ark  and 
apwood  above  and  below  the  cut.  The  girtlle<l  tree  dies  after  a  few  days  if  the 
operation  has  been  effectually  performed  ;  but  if  even  the  smallest  band  of  sap- 
wood  is  le^  connecting  the  outer  layers  of  wood  above  and  below  the  girdle,  the 
tree  is  not  killed,  and  often  recovers  completely,  one  side  of  the  trunk  being 
clothed  acain  with  fresh  bark.  The  ginlled  tree  is  allowed  to  st^ind  one  or  two 
yeaxSy  ana  often  longer  if  a  large  tree,  and  being  ex^iosed  to  the  wind  and  to 
the  action  of  the  sun,  seasons  more  rapidly  and  more  completely  than  a  tree 
that  has  been  felled  green.  Girdling  is  an  old  cuntom  in  Burma  and  Travan- 
eore,  and  it  was  formerly  practised  further  north  in  some  of  the  forcstA  lielow 
Ohat  on  the  western  coast  Timber  seasoned  in  this  manner  is  generally  drier, 
mi  lighter  than  timber  felled  green.  Girdling  is  not  now  practised  in  the 
Aiamallay,  Wynaad,  Mysore,  and  Canara  forests,  whence  most  of  the  Teak 
commonly  known  as  Malabar  Teak  is  obtained ;  and  this  circumstance  may 
iceonnt  for  ^e  greater  weight  of  Teak  from  the  western  coast  as  compare<l 
widi  Burma  Teak.  It  may  here  be  mentioned  that  most  trees  with  a  distinctly 
marked  heartwood  may  be  killed  by  girdling,  but  that  the  effect  is  very  hIow 

r  trees  which  have  no  distinct  heartwooii,  such  as  the  sj)ccies  of  xVat/€^a, 
^..jmodictf/um,  Ficus,  &c. 

One  of  the  most  valuable  qualities  of  Teak  timber  is,  that  once  seasoned 
It  does  not  splits  crack,  shrink,  warp,  or  alter  its  shape.    In  this  respect  it  is 
^  superior  to  Sal,  works  easily  and   takes  a  fine  polish,  the  wood  of  stems 
which  have  grown  up  isolated  with  strong  and  numerous  side  branches  being 
often  beautifully  mottled.    But  its  principal  value  is  its  great  durability,  which 
J9  greater  than  that  of  most  Indian  woods.     In  contact  with  iron,  neither  the 
i^on  nor  the  Teak  suffers,  and  in  this  respect  it  is  far  superior  to  Oak.     White 
Ants  eat  the  sapwood,  but  rarely  attack  the  heartwood  of  Teak.     It  does  not, 
l^owever,  resist  the  attacks  of  the  Teredo  navalis.    The  great  durability  of  Teak 
^%  probably  with  justice,  ascribed  to  the  circumstance  that  the  woo<:l  contains 
an  aromatic  oil,  wnich  gives  it  a  mculiarly  pleasant  smell  and  an  oily  surface 
^hen  fresh  cut.    In  Burma  this  ou  is  manufactured  on  a  small  scale,  to  be  used 
Medicinally,  by  filling  an  earthen  pot,  which  is  placed  inverted  upon  another, 
^th  chips  of  wood,  and  putting  fire  round  it,  upon  which  an  oily  substance 
^ckles  aown  into  the  lower  vesseL    Shipbuilders  in  English  dockyards  are  of 
opinion  that  the  Teak  which  was  brought  to  England  in  former  years  was  more 
^Hj  than  that  now  imported,  and  that  pieces  of  Teak  taken  out  from  old 
^hips  are  more  oily  when  cut  than  the  Teak  which  is  imported  at  the  pre- 
sent time.    As  nearly  all  the  Teak  now  comes  from  Rangoon  and  Moulmein, 
aiid  as  a  considerable  proportion  of  the  Teak  imported  in  former  years  came 
&x>m  the  western  coast  of  India,  it  is  not  imnrobable  that  the  circumstance 
nientioned  above  has  something  to  do  with  this  aifference — viz.,  that  the  Burma 
Teak  is  killed  by  girdling,  whereas  the  Teak  imported  formerly  from  Malabar 
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had  for  the  most  part  been  felled  green.  This  Buppodtion  is  oonfipned  bj  the 
circumstance  that  a  considerable  portion  of  the  timber  formerly  exported  bom 
Rangoon  consisted  of  large  planks  (Shinbyin)  not  sawn,  but  split  from  green 
trees.  It  has  even  been  asserted  that  the  Teak  trees  in  Burma  are  tapprafor 
oily  but  this  is  not  the  case  ;  and  the  idea  probably  originated  in  the  circnm- 
stance  that  wood- oil  is  largely  obtained  in  Burma  by  we  tapping  of  sevenl 
species  of  Dipterocarpiu.  It  will,  however,  require  direct  experiments  to 
establish  the  fact  that  the  wood  of  girdled  trees  contains  less  oil  than  the 
wood  of  trees  felled  green. 

The  great  drawback  of  Teak  is,  that  the  centre  of  the  heart  is  rarely  sound, 
but  that  a  more  or  less  irregular  hollow,  often  surrounded  b^  unsound  wood, 
runs  alon^  the  axis  of  the  tree.  Thu  peculiarity  Teak  has  m  common  with 
other  Indian  woods,  but  perhaps  to  a  somewhat  greater  extent.  The  miaduef 
is  probably  mainly  caused  hj  tne  annual  fires,  which  scorch  and  often  bun  tlie 
bark  of  young  trees,  for  it  is  well  known  that  all  such  external  injuries  are 
apt  to  induce  decay  in  the  heart  of  the  tree.  An  additional  cause  in  the  esse 
of  Teak  may  be  the  large  mass  of  pith  in  the  centre  of  young  stems,  and 
particularly  m  coppice-shoots,  which,  as  explained  above,  are  the  b^iinoing  of 
most  Teak  trees  in  the  natural  forests  of  India.  This  supposition,  however, 
re(][uires  confirmation  by  further  researches  ;  at  present  it  is  nothing  but  a  su^ 
mise  which  appears  to  have  some  probability.  So  much  appears  certain,  that  t 
very  rapid  growth  of  the  tree  during  its  first  few  years  in  Teak  pLmtations  is 
no  matter  for  congratulation,  for  in  such  luxuriant  shoots  the  pith  is  often  \  in* 
square  or  more,  and  it  is  oft^  inhabited  by  insects,  which  bore  throng  man 
the  outside,  admitting  air  and  foreign  substances,  and  Uius  £Eudlitate  decaf. 
The  comparative  value  of  rapidly  and  slow  grown  Teak  has  not  yet  been  deto- 
mined  in  a  satisfactory  manner.  It  is  well  known  that  the  rapidly-grown  Oik 
produced  on  alluvial  soil  in  South  and  Central  Europe  is  for  many  purposes 
considered  equal,  if  not  superior,  in  value  to  the  slow-grown  timber  ol  Nonbem 
France  and  Germany,  or  of  England.  It  seems,  however,  to  be  a  fact,  estab- 
lished by  experience  at  the  Bombay  dockyard,  that  the  fast-grown  saplings  of 
the  Malabar  plantations  are  less  valuable  for  oars  than  the  slow-grown  pbltf 
produced  in  tne  coppice-woods  of  Sevemdroog  and  Colaba. 

The  various  uses  of  Teak  are  well  known.  In  India,  Teak  is  prixed  for 
construction  and  shipbuilding  beyond  any  other  timber,  though  for  certain 
purposes  other  woods  are  preferred.  In  Europe  it  is  used  for  railway-€a^ 
riages,  for  the  decks  of  ships,  and  the  backing  of  ironclads  ;  and  the  demand  for 
this  excellent  timber  has  in  no  way  been  diminished  by  the  drcumstanoe  that 
iron  has  superseded  timber  for  the  building  of  ships  generally.  Rangoon  and 
Moubnein  are  at  present  the  principal  places  whence  Teak  is  exported,  and  tba 
following  statement  shows  the  quantities  of  Teak  timb^,  in  loads  or  tons  d^ 
cub.  ft.  Drought  to  those  two  ports  from  the  interior  during  the  last  five  yeaff 
for  which  data  are  available : — 

From  British  Forests.  Foreign.  TbtsL 
Tons.                            Tons.  Tbos. 

1867-68 83,104.  88,0ia  121,122. 

1868-60, 62,268.  76,908.  129,161. 

1869-70,  .  .      '  .  89,843.  62,167.  92,00a 

1870-n, 67,086.  82,484.  189,670. 

18n-72, 62,126.  98,409.  160,684. 

The  leaves  of  Teak  are  used  as  plates,  to  wrap  up  parcels,  and  for  thatchi^^ 
they  contain  a  red  dye.    The  wooa  rubbed  with  water  on  a  stone  to  the  con  ^^ 
ence  of  a  thin  paste^  allays  the  pain  and  inflammation  caused  by  hfttMJltug 
black  varnish  (ThiU^  of  Mdanorhxa  unto^tMuno*    Ilowen  and  the 
fruit  are  believed  to  be  diuretic  (Pharm.  Ind.  164). 
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2.   CIiEBODEin>BON,  Linn. 

Shmbe  or  small  trees,  rarely  herbs.  Leaves  simple,  opposite  or  in 
whorls.  Calyx  5  -  toothed  or  5  -  lobed,  enlarged,  often  enclosing  the 
fixdt  CoroUartube  slender,  limb  spreading,  lobes  5,  equal.  Stamens  4, 
exserted,  often  very  long.  Ovary  4-ceUed,  1  ovule  in  each  cell;  style 
filiform,  with  2  short  acute  stigmatic  lobes.  Fruit  a  more  or  less  succu- 
lent or  almost  dry  drupe,  the  endocarp  or  the  entire  fruit  separating  into 
foar  1 -celled,  or  two  2-celled  pyrenes.     Albumen  none,  radicle  inferior. 

• 

Let?66  broad,  the  length  not  twice  their  breadth,  petioles  more 
than  quarter  the  length  of  blade. 
Calyx  deft  half-way  ;  irait  dry ;  leaves  small,  rhomboid  1.  C,  pMomoides. 

Catyx  cleft  nearly  to  the  baise ;  fmit  fleshy  ;  leaves  largi>, 

cordate 2.  C  in/artunalwn. 

iMim  ovate  or  oblong,  petioles  short ;  calyx  truncate  or  with 
short  teeth. 
CinoUa  white,  tabe  1  in.  long,  manv  times  longer  than  calyx    3.  C,  tMrme. 
Cradla  bine,  tabe  short,  not  more  than  twice  the  length  of 

calyx 4.  C  aerratum. 

Liifes  linear-lanceolate,  subsessile  ;  calyx  cleft  half-way,  cor- 

oOa-tabe  2-3  in.  long 5.  C.  Siphonanthm. 

1.  0.  ifthloiiioides,  Linn.  ;  Wight  Ic.  t.  1473 ;  Koxb.  Fl.  Ind.  iii.  57. 
— Vem.  Umi,  North  India ;  Iruuy  ami,  Guzerat. 

A  tall  pubescent  shrub,  branches  cinereous.  Leaves  rhomboid,  1-2  in. 
Icmg^  petiole  1  in.  Flowers  white,  fragrant,  on  slender  pedicels,  as  long 
SB  calyx,  in  a  terminal  leafy  rounded  panicle,  composed  of  axillary  3-9- 
Howered  cymes.  Calyx  campanulate,  cleft  half-way  down.  CoroUa-tube  1 
IB.  long.     Fruit  black,  nearly  dry,  with  4  kernels. 

Gommon  in  many  parts  of  India,  principally  in  the  drier  regions.  Panjab, 
Sindh,  Mairwara,  the  Dekkon,  Behar,  Bengal.  Oadh  and  the  Central  Provinces. 
Ceykm.    YL  nearly  throughout  the  year. 

^  I  0.  infortnnatnin,  Linn. ;  Wight  Ic.  t.  1471.  —  8yn.  Volkameria 
^forlunaUt^  Eoxb.  FL  Ind.  iii.  59.     Vem.  Bhdni,  hhat 

A  small  shrub,  branches  and  under  side  of  leaves  soft-tomentose. 
leaves  cordate  or  ovate-cordate,  entire  or  dentate,  6-9  in.  lo^g,  petiole 
1-3  in.  Flowers  white,  tinged  with  red,  on  short  pedicels,  in  terminal 
'oiinded  trichotomous  panicles,  bracts  minute.  Calyx  cup-shaped,  cleft 
^  Dear  the  base,  lobes  lanceolate.  Corolla-tube  |  in.  long.  Berry  fleshy, 
^htly  4-lobed,  subglobose,  somewhat  depressed,  \  in.  diam.,  black, 
^^^Siing  when  ripe,  and  enclosed  in  the  enlarged,  red  leathery  calyx. 

Common  as  underwood  in  forests,  and  under  the  shade  of  isolated  large  trees 
^^|iOughout  South  and  Central  India,  Bengal,  and  Burma.  Oudh  forests,  very 
^Hmcbnt  in  the  Sal  forests  of  Kheree,  where  it  attains  12  ft.  Sal  forests  of 
^^Unaon  and  Garhwal.    Fl.  Dec-ApriL 

3.  0.  inenne,  Gartn.  de  Fruct.  et  Sem.  i.  t.  57  ;  Koxb.  FL  Ind.  iiL  58 ; 
L>C.  Prodr.  xi.  660. 

A  large,  often  scandent,  glabrous  shrub.     Leaves  opposite  ovate  or 
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olliptic,  entire,  acaminate,  subcoriaceous,  Bhining ;  blade  2-3  in.,  petiole 
^  in.  long.  Flowers  white,  in  axillary,  pedoncijJate,  3-9-flowered  cymea 
Calyx  campanulate,  nearly  truncate,  with  5  short  acute  teeth.  CoroUar 
tube  1  in.  long.  Fruit  diy,  pear-shaped,  1  in.  long,  separating  when  ripe 
into  four  1 -seeded  segments. 

Common  along  the  sea-coast  of  Bengal  and  the  peninsula,  probably  also  in 
Sindh.  A  widely-spread  sea-coast  plant.  Ind.  Archip.,  Australia,  ChiiUL  FL 
nearly  throughout  tne  year.    Often  planted  as  a  hedge  in  gardens. 

4.  0.  serratnm,  Spreng. ;  Wight  Ic.  t.  1472. — Syn.  C.  terni/dium, 
D.  Don.  Volkameria  serrata,  Linn. ;  Roxb.  Fl.  Ind.  iii  62.  F.  fariium, 
Koxb.  ibid.  64.     Vem.  Barangi. 

A  large  shrub,  youngest  shoots  and  inflorescence  pubescent  Leares 
glabrous,  opposite,  or  in  whorls  of  three,  oblong,  elliptic-oblong,  ohlanoeo- 
late,  serrate,  shortly  petiolate,  4-8  in.  long.  Flowers  blue,  in  a  terminal 
thyrsus,  cylindrical  in  flower, j)yramidal  in  fruit,  composed  of  short  lateral 
trichotomous  cymes.  Bracts  ovate,  bractlets  lanceolate.  Calyx  campanu- 
late, truncate  or  with  5  short  teeth.  Corolla-tube  short,  not  more  than 
twice  the  length  of  calyx,  mouth  oblique.  Berry  succulent,  \  in.  acroaa, 
shining  black  when  ripe,  lobed,  with  1-4  lobes. 

Himalaya  from  the  Sutlej  to  Assam  ascending  to  5000  ft.  Kasia  \S^ 
Nilgiris  and  Western  Ghats.    FL  May-Aug. 

5.  0.  Siphonanthos,  R  Brown ;  Wight  HI.  t.  173.— -Syn.  Siphom- 
thus  indica,  Linn. ;  Koxb.  FL  Ind.  iii.  67.     Vem.  Barangi. 

A  large  glabrous  shrub,  branches  herbaceous,  hollow,  channelled  Leaves 
in  whorls  of  3-5,  linear-lanceolate,  subsessile,  pale  beneath,  6-9  in.  long. 
Flowers  white  when  first  opening,  gradually  changing  into  cream  colour, 
in  a  large  terminal  loose  thyrsus,  composed  of  pedunculate  cymes  in  \h» 
axils  of  leaves.  Calyx  campanulate,  cleft  half-way  into  5  ovate  segments. 
CoroUa-tube  slender,  2-3  in.  long,  curved.  Berries  1-4,  ovoid,  dark  blue, 
joined  at  the  base,  and  supported  by  the  enlarged,  spreading  red  calyx. 

Cultivated  in  gardens  throughout  India.  Wild  in  Kamaon,  Bengal,  Bnrnuii 
and  the  Dekkan.  FL  hot  season  and  autumn.  Boot  and  leaves  used  in  natife 
medicine. 

3.  GMBLENTA,  Linn. 

Trees  or  shrubs  with  undivided  leaves.     Calyx  4-  or  5-toothed.    C^' 
olla-tube  short,  widening  gradually  into  a  wide  open  mouth,  limb  obli<t*^^ 
with  4  or  5  spreading  unequal  lobes.     Ovary  4-celled,  1  ovule  in  ^^ 
cell ;  style  filiform,  unequrily  2-lobed.     Fruit  a  succulent  drupe,  wi^^ 
hard  1-4-celled  kemeL     Seeds  solitary  in  each  cell,  ezalbmninous. 

An  unarmed  tree,  with  cordate  leaves      .        .        .        .    1,  O,  arborea, 
A  spinescent  Bhmb,  with  ovate  leaves      .  .     2.  (7.  asiatiau 

1.  O.  arborea,  Roxb.  Cor.  PL  t  246;  FL  Ind.  iiL  84 ;  Wight  Ic^ 
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;  Bedd.  FL  Sylv.  t.  253. — Vera.  Oumhar,  hhammaray  kamhhar, 
r,  gambari.     In  Western  and  Central  India  :  Sewauy  shewan, 

middle-eized  or  large  tree,  pubescent.  Leaves  tawny  tomentoso 
neath  while  young,  cordate  or  broad -ovate,  acuminate,  with  a 
ed  or  cordate  base,  blade  4-8  in.  long,  3-6  in.  broad,  petiole  more 
balf  the  length  of  leaf.  Flowers  pcntamerous,  yellow,  tinged  with 
t,  in  terminal  and  axillary  racemiform  panicles  composed  of  lateral 
i;  inflorescence,  calyx  and  corolla  clothed  with  dense  soft  tawny 
iixun.  Corolla  5-lobed,  2-lipped.  Drupe  ovoid,  smooth,  yellow 
ripe,  1  in.  long. 

idely-spread  tree  through  the  neater  part  of  India,  Burma,  and  Ceylon. 
I  8nl]^Himalayan  tract  it  extends  to  the  Chenab,  ascending  to  3000  ft.  and 
ugher,  but  is  scarce  in  the  Pan^ab.  Grows  on  the  dry  hills  of  the  Ara- 
anffe  near  Ajmir.  Not  gregarious,  and  nowhere  abundant.  The  leaves 
sd  Feb.-Apnl,  the  new  foli^^e  apnearfl  April-May.  FL  ^nerally  before 
Mves,  Feb.-ApriL  Fruit  ripens  May- June.  Readily  raised  from  seed, 
li  rapid,  3  rines  per  in. 

■ms  60  ft.  and  6  ft  girth  in  Oudh  and  Central  India,  but  nt)W8  to  be  a 
laiger  tree  in  Bengfd  and  Burma.  Stem  erect,  attaining  30  ft.  to  the  first 
ti|  not  veiY  regularly  shaped.  Bark  grey,  or  greyish  brown,  smooth,  or 
,  at  last  exfoliating  in  broaa,  irrefipilar,  tnick,  scurfy  flakes,  leaving  exposed 
«8h,  Ught-colourni,  smooth  suiface.  Branchlets  ash-coloured,  smooth, 
rhite  specks.  Wood  whitish  or  pale-yellow,  strong  and  close-grained,  but 
savy.  30-40  lb.  per  cub.  ft.  Does  not  crack,  warp,  or  shrink  in  seasoning. 
It  worked,  takes  paint  and  varnish  readily.  Lasts  well  under  water,  also 
J  streams,  better  than  Tc^  (Roxb.)  Highly  esteemed  for  planking,  fur- 
!,  the  panels  of  doors,  carriages  and  nalankins,  well  -  work,  for  decks  of 
for  toys,  lacquered  boxes,  and  all  kinas  of  ornamental  work.  The  fruit  is 
by  the  Gonds  of  the  Satpura,  who  protect  this  tree  near  villages  ;  deer 

0  it.    Fruit,  root,  and  bark  are  used  in  native  medicine. 

a.  aiUtica,  Linn. ;  Roxb.  L  c.  87  ;  Wight  lU.  t  174. 

large  branching  shrub,  with  spinescent  branchlets.  Leaves  ovate, 
nent  when  young,  glabrous  afterwards.  Flowers  yellow,  tetramer- 
n  racemiform  panicles  at  the  ends  of  branches.  Calyx  and  corolla 
80  with  adpressed  hairs.  Corolla  curved,  infundibuliform,  IJ  in. 
Drupe  obovate,  ^  in.  long. 

ith  India,  Ceylon,  and  Indian  Archipelago.  Probably  in  the  Central  Pro- 
L    FL  nearly  throughout  the  year.    An  excellent  hedge-plant 

4.  PBBMN^,  Linn. 

rubs  or  trees  with  opposite,  undivided  leaves.  Flowers  in  a  bracte- 
trminal  trichotomous  panicle  or  thyrsus.  Calyx  persistent,  truncate, 
ith  2-5  short  obtuse  teeth,  sometimes  2-lipped.  Corolla  tubular, 
,  limb  cleft  into  5  or  more,  commonly  4,  lobes,  either  nearly  equal, 
lipped,  upper  lip  consisting  of  1  (the  largest  and  outer)  lobe,  some- 

1  emarginate  or  nearly  bifid,  lower  lip  3-lobed.  Stamens  4,  didyna- 
\  or  nearly  equal ;  anthers  rounded,  inserted  on  the  back,  the  cells 
rging  at  the  base.     Ovary  4-celled,  1  ovule  in  each  cell ;  style  fili* 
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1.  P.  irt«€rifMiiL  Trr.r.  ;  W^dii  Ic  x.  1469.— Sjn.  P.  terrat^oUa, 
iJTiTi  :  £oxr.  Fl  Isd.  ifL  77  ;  R  ^jhom,  Baxbi  ib.     Vein.  AitocK 

A  lu:^  shrab  or  ciiik-^iBed  tree ;  liean  end  oULer  bimnchfiB  oto 
era>ed  wiih  Arcsg  cpfKisise  2;«n«L  IxenciikiB  wnennfd,  Leeres  pobes- 
oeni  when  T"^^^*  onse  \!r  clonie»  tstOm  or  dentete,  blade  2  -  3  m^ 
{^ik4e  I  - 1  in.  k&^  :  zaiin  la^exel  nerros  f  >  4  peir.  Flo  wen  gneuk 
vbiie,  sosewbn  xiiicad.  frHiJir^  an  m^deesant  smeU,  in  tenninal  eaijnr 
hcisd  pudcItfL  CiLTx  f-!£piKd  or  ixR^izlazij  5-tootlied.  CoroDa  twioe 
the  len^  of  calrx.  the  c<;:«ief  k>lK  x&ncii  lai^  than  the  otliei&  Brnpe 
black,  giobose*  ^  in.  diam 

SoQih  IzhiiA.  OeTkc  Be&ciL  ^Os-ih  IosysSs.  Gaihwal,  R  Thcmipson  and  J. 
L.  Sw«:ut.  I  bATe  iK<  f«eA  fpecisMnsV  Indian  Aichipelaco.  Qodm,  od 
Xonh  Australia.  The  karvs  a:«  shed  in  FeK,  and  are  lenewed  between  FdL 
and  ApriL  earlier  in  mcijS  p4aMiw  later  on  iwnv  dij  ground.  The  flovn 
apgear  »x<ii  after  the  leitT«»  :  ther  r»emble  Elder  flowera.  Attains  30  ft.  viu 
s&ff  branches.  Stiesi  5  fl  d:th.  wiih  ^ines  and  excreuenoea.  Oftoi  a  ihnb 
oziIt.  Bark  dnereons.  BranchlH?  foecad  when  braised.  Wood  white,  Inode^ 
ateir  dc^e-giained,  no  beanw\x>L  Tbe  6esh>felled  wood  frequently  exoto* 
given-coiocued  sap. 

CloeelT  allied,  and  perhaps  not  spedficallT  distinct  is  P.  Uaif6Ua^  Boxb.  FL 
Ind.  iiL  76 ;  Wight  Ic  t.  569,  6«jm  Scmth  India,  said  to  hare  been  fomd  o 
Kamaon. 

2.  P.  mneitmntsk  Koxb.  FL  Ind.  iiL  30.— Vera.  Bankhar^  ^^  Fb.i 
Bakary  hak^rcha,  hjAjia  {hi*,  smell),  iTj^nttcn  (agy  fire),  humariy  jhcti^ 
X.W.P. 


A  small  tree,  extremities  and  under  side  of  lenTes  pfobeaoent  or 
tomentoee.     Leares  orate  or  orateoblong.  long-acnminate,  base  louiid^ 
or  eordate,  entire  or  ixregnlarlj  dentate;  main  latend  nerres  4-6,  ^ 
either  side  of  midrib;  blade  3-6,  petiole  1  in.  kmg.     Flowers  in  ^ 
minal  ooiymbose  trichotomons  panidesL     Caljx  irith  4  or  5  nmnd^ 
nearly  eqnal  teeth.     CoroUn-lobes  eqnal  or  bOnbiatey  upper  lip  retose  ^ 
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uginate,  lower  lip  of  3  equal  lobes,  thioat  closed  with  white  hairs. 
ape  globoee,  ^  in.  diam. 

(nb-Himalayan  tract  and  cater  ranees,  extending  north-west  as  Deut  as  the 
enab,  and  ascending  to  3500  ft.  Ouah  forests,  Sikkim,  Bhutan,  Silhet.  The 
ras  are  shed  Jan.,  Feb.  VL  April-June.  Attains  25  ft,  trunk  short,  erect, 
i.  girth,  branches  diveigent,  twics  pubescent.  Bark  light-  dark-  or  reddish- 
7,  even,  with  longitudimd  wrinldes.  Wood  hard,  a  good  fuel,  used  for  hght- 
;  fires  by  friction. 

CSosely  allied,  and  perhaps  not  snecifieally  distinct,  is  P,  harbatOy  WolL — 
m.  CfanhAloj  Pb. ;  Lammar,  N. W.P.  Outer  Himalaya  from  the  Jhelam  to 
Mm.  ascending  to  5500  ft.,  said  to  differ  by  a  4-cleft  calyx  and  a  less  conspi- 
ODS  beard  in  the  throat  of  the  corolla.  A  moderate-sized  tree,  bark  cinereous. 
.  April-June.  The  twigs  have  a  strong  unpleasant  smelL 
F.  glaberrimay  Wi^t  Ic  t  1484,  from  South  India,  and  P.  micrantfuif 
haner,  DC.  Prodr.  xi.  635,  are  also  closely  allied  to  P,  mucronata.  P,  cordi- 
iKk  Boxb.  FL  Ind.  iiL  78 ;  Wight  Ic  t.  1483,  a  shrub  from  South  and  West- 
ft  India,  resembles  it  in  the  sluipe  of  the  leaves,  but  differs  by  a  truncate  or 
calyx. 


S.  P.  interrapta.  Wall ;  DC.  Prodr.  xi.  633. 

A  small  tree,  inflorescence  and  under  side  of  leaves  pubescent.  Leaves 
lanceolate  or  obovate,  4-8  in.  long,  narrowed  into  a  short  petiole,  acu- 
inate,  entire,  or  indistinctly  dentate.  Flowers  greenish,  sessile,  in  com- 
mI  sessile  or  shortly  pedunculate  cymose  clusters  supported  by  folia- 
1008  lanceolate  bracts,  and  forming  a  cylindrical,  terminal  thyrsus,  often 
itBiTopted  at  the  base.  Calyx  bifid.  Corolla-lobes  4,  nearly  equal.  An- 
and  style  exserted.     Drupe  globose,  ^^  in.  diam. 


Ksmaon,  6000-7000  ft  Nepal  Sikkim,  6000-8000  ft  Fl.  May-Aug.  A 
u^  gum  exudes  from  wounds  in  the  bark.    Wood  43  lb.  per  cub.  ft., 

P,  raeemoiOf  Wall. ;  DC.  Prodr.  xi  633,  Kasia,  Sikkim,  Nepal,  is  closely 
liel  to  this  species. 

4.  P.  tomentoaa,  Willd. ;  Roxb.  R  Ind.  iii.  76 ;  Bedd.  Fl.  Sylv.  t 
51. 

A  moderate-sized  tree;  branchlets,  leaves,  and  inflorescence  densely 
ioQied  with  soft  tawny  tomentum  of  stellate  hairs.  Leaves  triangular- 
Tite,  acuminate,  entire,  4-6  in.  long,  3-4  in.  broad,  on  petiole  1  in.  long, 
lowers  pale  greenish-white,  shortly  pedicellate,  in  loose  terminal,  rounded 
dehotomous  panicles.  Calyx  truncate  or  indistinctly  bilabiate  at  the 
bne  of  flowering,  clothed  with  stellate  hairs.  Corolla  5-lobed,  the  lobes 
•ttKly  equal  Style  exserted,  minutely,  and  indistinctly  bifid.  Ovary 
•snaely  tomentose.  Drupe  ribbed,  indistinctly  lobed,  globose,  1-^  in. 
^iiia.,  the  lower  half  enclosed  in  the  somewhat  enlarged,  cup-shaped, 
membranous  calyx. 

Sooth  India,  Java,  Ceylon,  and  probably  in  the  Ckxlavery  forest  of  the  Cen- 
f^  Provinces.    Wood  yellow,  hara,  close-grained,  takes  a  beautiful  poli^. 

^  P.  temdensy  Boxb.  FL  Ind.  iii.  82  ;  Dabs.  Bomb.  FL  199,  is  a  large  climb- 
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in^  fhrab  in  Eftstem  Benril  azKi  Western  India,  with  gUbroiifl,  shining,  ovate, 
loni:-ftciuninftX«  leiresw  And  fraenish-vkite  flowexs  in  a  terminal  ooijinboK 
pamde.  6l  P.  ilrr?4-^j,  Rcab.  L  c  hl\  is  a  small  nndenhrab,  ocnmnon  in  the 
jirafis  lands  cpf  the  suVHimaliTan  trad,  fpom  Garhwal  to  Aasam,  Ondh  fotato, 
Tirhc^r^.  A  wcKtdr  jiei^nnia]  root  psodnoes  annnallT,  after  tlie  jcmgle-fiiefl,  a 
dizfter  c4  siesdle.  rsneaie  or  oboxaie;.  palescait  leaves,  edge  with  large  tiiangii- 
lar  s^rraroi^es.  an>i  a  tenninal,  petinncnlate,  comnbose  cyme,  shorter  than  the 
Ittare^s  with  pa]e-TeIiow  iSowexs,  which  open  FeK-ApriL 

5.  CATiT.TCARPA,  linn. 

Shrabs.  generallT  dotked  with  soft  stellate  tomentom.  Leaves  oppo- 
site, simple.  Flowers  in  axillazT  didiotomons  cjmes,  with  divariote 
br&ncbes  and  small  tomentose  bracts.  Cal3rx  truncate,  4-  rarely  5-den- 
tAt^.  CoTvtUa-tabe  short,  limb  spreading,  lobes  4,  rarely  5,  nearly  equal 
Stamens  as  many  as  coto11i-1o1>k,  exserted.  OTaiy  -i-osUed,  1  ovule  in 
each  ixH  ;  style  £2ifw*^rm,  dilated  and  troncate,  or  shortly  2-lobed.  Fruit 
a  small  sQcc:ilent  dmpp^  the  endocaip  of  4  distinet  1-eeeded  pyrenes. 

Clv>thed  mith  d#n«  WvX*!2t  i^^nseatnm;  lemres  creoate  \.  C.  macrophyUa. 

Hi^arr  vith  sh.-^  s::ellu«  Liin :  Icarei  entire  .  .      2.  (7.  arbantk 

1.  C.  macnpk^lJL  Vahl :  DC.  Prodr.  XL  6U ;  Roxb.  FL  Ind.  1 393- 
Syn.  C  t\%ra%:u  Roxb.  L  c  Vcm.  Patfharmanj  ba-pattra^  baun%  Jhelam; 
^^'.>>i:T7u  Ohenab  :  Lk^h^ir.  iruiv,  Ravi;  ZXijfa,  Kamaon;  MaUiara^ mat- 

A  taU  shmK  branches,  petioles,  and  pedondes  thickly  doihed  with 
tawny  or  grvy  wcs>liy  tomentnm.  Leaves  lanceolate  or  oblong-lancedb^ 
Tai>^ly  ovate-lanc<olat««  acuminate,  cienate,  6-10  in.  long,  petiole  \  ul? 
wrinkled,  soft  pubeiscent  above,  flooeoee-woolly  or  cottony  underneath; 
main  latenl  nerves  lf>15  pur.  Cymes  much  branched,  with  nmneioas, 
distinct,  small  rv>s«^coloiinAi  flowers,  common  pedonde  as  long  as  peticde. 
CoTv>lla-tuK>  baldly  twice  the  l«igth  of  calyx.     Stamens  mach  exserted. 

Pona^al.  Gonkhpur.  Oudh.  Rohilkhand,  extending  as  far  west  as  Hazaia  in 
the  ;iiul>>Uimalayan  tz*:t.  Ascends  to  6000  ft.  Burma.  China.  FL  May-Jai^ 
In  Haxaia  the  l^eAted  leaves  are  applied  to  rheumatic  joints. 

(\  ^v^«r.■^lV^^  Willd.— ;?yn.  ^ivftr/yAii,  Schauer ;  DC.  Prodr.  xL  640 ;  ChiM, 
ditTei^  by  loni:  hair^  intermixed  with  the  tawnv  tomentum  ;  the  flowen  are  a 
com}>aot' global  hirsute  hea«ls  on  the  ramifications  of  the  cymes.  Has  not  yet 
Uvn  found  in  Xorihem  India. 

i\  AiJKiAf.  Linn.  Mant.  Plant.  33!  :  Vahl  SvmboUe  Bot  iiL  13— Syn.  t- 
IIV/K^kiNci,  Wal^vivt ;  DC,  Piv^ir,  xL  641  ;  Wight  Ic  1 1480,  of  Ceylon,  Swft 
oiui  Western  India,  white  woolly  tomentoee,  has  ovate,  acuminate  leaves,  matted 
undonuvith  with  dense  white  tomentum,  6-12  in.  long,  entire  or  slightly  crensj^' 
}vtiolo  I-:2J  in.  K^ng ;  floweis  pink  or  pale  lilac,  pedunde  shorter  than  ipf^oh 
corolla  mon^  than  taice  the  length  of  calyx.  Will  probably  be  found  in  ^ 
iVntr.  Prov. 

2.  0.  arborea.  RoxK  FL  Ind.  L  390 ;  DC.  Prodr.  xL  641.— Syn.  ^ 
/(ifKiAi,  Hook,  in  Hb.  Kew.     Vem.  Ghiwuloy  dera^  Kamaon. 

A  troo ;  branche«>  ^^etioles,  pedundes,  and  under  side  of  leaves  hotfT 
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Ah  short  soft  stellate  hain.  Leaves  ovate  or  ovate -lanceolate,  acu- 
juite,  entire,  glabrous  above,  blade  6-12,  petiole  1-2  in.' long;  main 
'£aal  nerves  8-12  pair.  Flowers  lilac  or  light  purple,  with  an  unplea- 
it  smell ;  cymes  large,  spreading,  twice  the  length  of  petiole,  common 
dnncle  as  long  as  petiole  or  longer. 

Banna  (common  on  deserted  toungyas  on  the  hills  between  Sitang  and  Sal- 
sen).  HillB  of  eastern  Bengal,  Nepal.  Baraitch  forests  of  Oudh.  Kamaon, 
ocnding  to  4000  ft.  A  smaU  tree  in  Oudh,  25  ft.  high,  stem  18  in.  girth.  Fl. 
aj,  June.  Bark  soft,  grey.  Wood  whitish,  hard,  close-grained,  policies  beau- 
mlly. 

(7.  Umgifclia^  Lam. — Syn.  C.  lanceolariaj  Roxb.  L  c  395  ;  Eust  Bengal,  Burma, 
idian  Archipelago,  Queensland ;  pubescent,  often  ^labrate,  has  serrate,  lanceo- 
ik&  membranous  leaves,  flowers  m  loose  cymes  with  slender  branches.  Will 
toMhly  be  found  in  the  Gk>rakhpur  forests. 

6.  LAWTANA,  Linn. 

1.  L.  alba.  Miller.— Syn.  L.  indiea,  Roxb.  Fl.  Ind.  iu.  89 ;  Wight  Ic. 
i.  1464.  L.  coUinOy  Dene,  in  Jacq.  Voy.  Bot.  t.  141.  L,  dulna,  Roylo 
11173. 

A  shrub;  branches  4-sided,  hoary  or  pubescent.  Leaves  opposite, 
fate,  crenate,  pubescent  or  hirsute,  blade  1-3  in.,  petiole  ^  in.  long. 
Rowers  white  light  purple  or  yellow,  scentless,  in  pedunculate  axillary 
smcteate  heads  or  short  spikes,  peduncles  as  long  as  loaf,  bracts  ovate, 
omute  or  villous.  Calyx  minute.  Corolla-tube  curved,  I  in.  long,  limb 
AKque,  spreading  horizontally,  divided  into  4  unequal  lobes.  Drupe 
Hooth,  globose,  dark  violet,  as  large  as  a  pea,  enclosed  by  the  enlarged 
Hit  thin  transparent  calyx  ;  nut  2-celled. 

Plains  of  North  India.  Sub-Himalayan  tract,  ascending  to  3000  ft.  Sindh, 
Dekkan,  Nilgins,  Ceylon.    FL  April-June. 

7.  VITBX,  Linn. 

Trees  or  shrubs.  Leaves  opposite,  digitate,  usually  of  3  or  5  leaflets. 
3ilyx  5-toothed  or  -lobed.  Corolla-tube  short,  limb  spreading,  5-lobed, 
owest  lobe  larger  than  the  others.  Stamens  4,  in  pairs,  ascending  and 
averted.  Ovary  2-  or  4-celled,  1  ovule  in  each  cell ;  style  filiform,  shortly 
lod  acutely  2-lobed.  Fruit  a  succulent  drupe,  putamen  separating  into 
^  hard  1 -seeded  pyrenes. 

1.  V.  Negnndo,  Linn. ;  Wight  Ic.  t  519 ;  Roxb.  FL  Ind.  iii  70.— 
^yn.  V.  bicoloTj  Willd.  V.  incisa,  LauL  Vem.  Manoan,  mordun, 
•Atra,  moray  icana,  hanna,  Inina,  tarbanay  Muna,  Pb.  ;  Shwdri,  shiicdriy 
^wdliy  mewriy  N.W.P. ;  Nirgunda,  Bombay. 

A  small  tree  or  large  shrub ;  branchlets,  under  side  of  leaves  or  inflor- 
^eence  hoary  with  short  grey  pubescence.  Leaflets  3  or  5,  lanceolate, 
Portly  petiolate,  entire  toothed  or  pinnatifid,  the  central  one  3-4  in. 
^lig,  the  lateral  ones  usually  smaller;   common  petiole   1    in.   long. 

2  a 
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Flowers  small,  bloisli  purple,  in  opposite  lateral  cymes,  forming  an  elon- 
gated terminal  thyrsus,  often  compound  at  the  base.  Calyx-teeth  trian- 
gular.    Corolla  ^^  in.  long. 

Common  nearly  everywhere  in  the  plains  and  lower  hills  of  India,  westward 
to  Peshawar  and  Sindh.  Ascends  to  6000  fL  in  the  North-West  Himala7& 
China.    Fl.  March-May.    The  branches  are  used  for  wattle-work. 

F.  trifolia,  Linn. ;  Roxb.  L  c.  69,  is  very  closely  allied,  but  is  supposed  to 
differ  by  shorter  calyx-teeth,  leaves  often  imifoliate,  white-mealy  benet^  lesf- 
lets  short  -  petiolate,  generally  sessile,  always  entire.  Bengal^  South  India, 
Burma,  Indian  Archipelago,  Australia. 

V.  Agnus-castuSy  Lmn.,  of  South  Europe  and  Western  Asia,  to  Afghanistsn, 
has  flowers  nearly  \  in.  long. 

V.  alttssimay  Linn. ;  Roxb.  L  c  71  ;  Wight  let  1466 ;  Bedd.  Fl.  Sylv.t.261 
— Vem.  NavZadi  mara,  Can. ;  with  3-  rarely  5-foliolate  leaves,  broadly  winged 
petioles  (on  young  shoots),  the  flowers  in  a  terminal  thyrsus,  is  an  impoiUnt 
timber-tree  with  strong  wood  in  South  India  and  Ceylon. 

V.  Leucoxyloriy  Linn.  fiL  ;  Roxb.  L  c.  74  ;  Wight  Ic  t  1467  ;  with  lax  axil- 
lary cymes,  5-foliolate  coriaceous  leaves  and  unwinged  petioles,  is  a  laige  tim- 
ber-tree in  Burma,  also  found  in  South  India  and  Ceylon. 

8.  CABYOPTEBIS,  Bunge. 

1.  C.  Wallichiana,  Schauer  in  DC.  Prodr.  xi.  625.— Syn.  Clerodefidm 
odoratum^  D.  Don.     Vem.  Moni^  ELamaon. 

A  shrub  with  4-sided  glabrous  branches  ;  extremities  and  young  leaves 
pubescent  Leaves  opposite,  lanceolate  or  ovate-lanceolate,  acuminate, 
serrate;  blade  2-4  in.,  petiole  \  in.  long.  Flowers  sweet-scented,  in 
short  axillary  dichotomqus  bracteate  axillary  cymes,  opposite  or  in  wboila 
of  4-6.  Calyx  parted  into  5  lanceolate  segments  with  distinct  middle 
nerves.  Corolla-tube  twice  the  length  of  calyx;  limb  bilabiate,  upp« 
lip  2  -  fid,  lower  3  -  fid.  Stamens  4,  didynamous.  Ovary  2  -  celled.  Cip- 
sule  dry,  surrounded  by  the  somewhat  enlarged  calyx,  separating  when 
ripe  into  4  valves,  each  with  a  1 -seeded  kemd  attached  to  the  inside  of 
the  valve,  so  that  the  kernels  appear  to  have  a  narrow  winged  edga 

Outer  Himalaya,  from  the  Indus  to  Bhutan,  ascending  to  3000  ft.  Silt 
range.  Oudh  forests  in  ravines.  Fl.  April ;  the  seed  ripens  soon  after  flowe^ 
ing. 

9.  HOI.MSEIOI.DIA,  Rets. 

1.  H.  sangninea,  Retz. ;  Jacq.  Voy.  Bot.  t  140. — Syn.  Haitingia 
coccinea,  Koenig;  Koxb.  Fl.  Ind.  iiL  65.     Vem.  KtU  MiOy  Eamaon. 

A  large  woody  climber  with  showy  flowers.  Leaves  opposite,  petiolate, 
ovate,  crenate.  Calyx  membranous,  scarlet  tinged  with  orange,  tn^e 
short,  limb  large,  circular,  1  in.  diameter,  entire.  Corolla  tubular,  curved. 
Stamens  exserted. 

Outer  Himalaya.    Sutlej  to  Assam,  ascending  to  3000  ft.    FL  Oct-Dec 
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10.  AVICBNNIA,  Linn. 

1.  A.  ofBdnaHii,  Linn.— Syn.  A.  tanientoaa,  Jacq.  ;  Wight  Ic.  t  1481  ; 
^alL  PL  Aa.  lai^  t  271. 

A  small  tree  or  large  shrub,  with  thick  fleshy  branchlets  and  opposite 
>iiaoeoiis,  elliptic-lanoeolate  leaves.  Flowers  yellow,  sessile,  in  rounded 
uda.  Calyx  of  5  sepals,  supported  by  ovate  ciliate  bracts.  CoroUa- 
ibe  short,  limb  of  4  nearly  equal  segments.  Capsule  compressed,  ovate, 
raeionate,  2-valved,  1-seeded.  Radicle  woolly,  cotyledons  thick,  fleshy, 
Jded.     The  seed  often  germinates  on  the  tree. 

Salt  marshes  on  the  coasts  of  the  peninsula,  the  Red  Sea,  Africa,  Burma, 
Qsizalia.    FL  April,  May. 

Phjficlaeca  acinoiOy  Roxb. — Syn.  Rivina  Latheniay  Wall. ;  Piramia  Lat- 
moy  Moquin,  DC.  Prodr.  xiiL  ii.  29 ;  Vem.  Lobar,  Hazara ;  Jirka,  Bias ; 
laiazor^  Sutlej  (Order  Fhytolaccacece) ;  is  a  large  perennial  plant,  not  uncom- 
on  in  the  North-West  Himalaya  from  Hazara  to  Nepal,  between  3500  and 
XX)  ft.,  also  in  Sikkim  and  Bhutan,  with  alternate,  short-petiolate,  ovate-lan- 
iolate  leaves,  6-10  in.  long,  and  greenish  white  pedicellate  bisexual  flowers  in 
X  cylindrical  racemes,  with  hmceolate  or  subulate  bracts.  Perianth  of  5 
iarly  distinct  s^ments.  Stamens  8-10.  Pistil  of  6-8  distinct  1-ovided  carpels, 
rait  dark  purple  and  succulent,  the  carnels  remaining  distinct,  forming  an 
eet  ^lindrical  raceme,  4-8  in.  long,  1-1^  in.  diameter.  FL  June ;  fr.  Sept., 
:t.  In  some  places  the  leaves  are  eaten  as  a  vegetable,  and  it  is  cultivatea  in 
Mmsar  Tvem.  Jerunga)ajid  Kamaon. 

Pkywacea  aciniMa^  Roxb.,  has  been  referred  by  Moquin,  1.  c.  33,  to  P,  de- 
\ndra,  Linn.,  as  a  variety ;  this,  however,  is  a  much  larger  plant,  distinguished 
mh  p.  {Mcinosa  by  8-10  car^hL  which,  when  ripe,  are  connate  into  a  smooth 
It  cucular  berry.  Upon  this  character  Moquin  bases  the  generic  distinction 
itween  Phytolacca  and  his  new  genus  Pircunia,  with  6-8  carpels,  which  re- 
sin distinct  when  ripe.  Roxburgh  states  (Fl.  Ind.  ii.  458) :  **  Berries  com- 
Nnd  of  from  6-8  distmct  acini,"  and  this  description  is  supported  by  the  un- 
iblished  illustration  in  Hb.  Kew,  No.  1556.  F.  decandra^  Linn.,  like  most 
lecies  of  the  eenus,  is  indigenous  in  America,  but  has  long  been  cultivated,  and 
ioome  natur^ised  in  South  Europe.  In  France  it  is  called  raisin  d^Amerique, 
id  the  purple  juice  of  the  hemes  is  used  to  colour  wine  and  confectionery. 
;  is  a  matter  for  inquiry  whether  P,  d^candrd  ^ws  in  India  and  whether 
le  North-West  Himalayan  plant,  which  is  found  m  the  forest  tracts  of  remote 
iSlewn  (e.^.,  Dippi  and  Kilba  in  Kunawar),  is  really  indigenous  in  India.  In 
orth  America  the  root  of  P,  dccandra  is  used  medicinally  as  an  emetic,  pur- 
itive,  and  narcotic. 

P.  diaica,  Idnn.  (Pircunia  dioica,  Moq.),  known  as  Bella  Sombra,  is  a  fast- 
rowing  tree  with  uiick-based  trunk  and  soft  coarse-grained  fibrous  wood,  indi- 
SQOus  in  La  Plata  and  Brazil,  grown  (in  avenues)  m  Spain,  Gibraltar,  Malta, 
id  introduced  to  Bombay  and  Calcutta. 

Order  LXI.   FOLTGfONEJE. 

Herbs  or  shrubs,  rarely  trees,  with  alternate  simple  stipulate  leaves. 
tipoles  usually  sheathing  the  stem  (ochreate).  Flowers  small  herma- 
hxodite  or  TinisezuaL  Perianth  herbaceous  or  coloured,  3-6-lobed  or 
•6-phy lions,  lobes  or  leaves  1-  or  2-seriate,  equal  or  inner  series  larger. 
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Stamens  perigynons  or  suhhjpogjnoas,  usually  6,  9,  10,  rarely  more, 
alternate  with  the  perianth-lobes  when  1 -seriate.  Ovary  usually  free, 
compressed  or  trigonous,  rarely  4gonous,  1 -celled,  with  a  solitary  eiect 
oTule.  Fruit  a  1 -seeded  nut  S^d  albuminous ;  albumen  DstfinaceouB. 
— Royle  IlL  313. 

Stamens  10-20  ;  nnt  setose  or  echinmte    .        .        .        .1.  Calligohum. 
SUmens  6-S  ;  nat  smooth,  enclosed  within  the  accrescent 

inner  perianth-leaTes Atbaphaxis  (p.  878). 

1.  CAJLLLGOHnrUi^  linn. 

Nearly  leafless,  much-branched  shrubs.  Flowers  hermaphrodite.  Peri- 
anth 5-partite,  scarcely  or  not  at  all  accrescent.  Stamens  10  or  moRL 
Styles  4  ;  stigmas  capitate.  Nuts  subtetragonous,  with  numerous  closely 
forking  seXx  disposed  in  8-16  vertical  series. 

1.  C.  polygonoides,  Linn. ;  DC.  Prodr.  xiv.  29. — Syn.  C.  comosum, 
L'Heritier  in  Trans.  linn.  Soc  L  180.  Vem.  Bdlanja,  herwaja^  tatvk^ 
Afg. ;  Phok^  phog^  Ph.,  Sindh  and  Shekhawatti  (flowers  phogalt), 

A  glabrous,  almost  leafless  shrub,  with  numerous  branches,  which  aie 
grey  or  reddish  grey,  flexuose  and  twisted,  branchlets  often  fascicledf 
green  and  shining  when  young,  intemodes  1-2  in.  long.  Stipules  short, 
sheathing,  thinly  membranous,  transparent  Leaves  scarce,  subulate,  veiy 
small  Flowers  small,  numerous,  on  filiform  pedicels,  in  fascicles  of  %i 
from  the  axils  of  the  sheathing  stipules.  Perianth  deciduous,  deeply  deft 
into  5  thin  obtuse  membranous  s^ments,  red  with  broad  white  edges, 
the  2  outer  somewhat  smaller.  Stamens  10,  filaments  dilated  and  pubes- 
cent at  base.  Xuts  oblong,  \  in.  long,  densely  covered  with  long  filifonD, 
twice  or  thrice  dichotomously  branching  setaB,  \  in.  long,  placed  in  8-16 
long^itudinal  lines,  their  base  thickened  and  confluent  so  as  to  form  irrega- 
larly-shaped  crests. 


Common  locally  in  the  more  arid  parts  of  the  Panjab  plains,  both  cis- 
trans-lndus,  north  as  far  as  Lahore.  Abundant  west  of  Mozaffeicarh,  where 
it  constitutes  in  places  half  the  larger  v^tation,  the  other  half  consistiDg 
of  Saiviuiora  o/A>i</r«.  Sindh  all  alons  the  base  of  the  hills.  One  of  the  most 
abimdant  and  chaiacteristic  plants  of  tne  Bikanir  desert  North-East  A^han- 
istan,  ascending  to  5tKH)  ft,  Persia,  Arabia,  Syria,  i^ypt,  Algeria.  Grows  gen- 
erally in  group  or  clumps,  often  on  hummocks,  generally  a  small  shrub  34 
ft.  high,  but  when  old,  often  arborescent,  12-15  ft.  high,  stems  2-3  fL  girth,  with 
spn^\iling  l^ranches.  The  young  shoots  come  out  about  Feb.,  March,  and  the 
snrub  is  $o<ui  ;ifter  covered  with,  small  pinkish  flowers,  filHng  the  air  with  a  strong 
ploivsiuit  ixlour,  as  of  over-ripe  strawberries.  The  fruit  ripens  about  June.  The 
b.irk  of  s^toni  is  whitish  or  reddish-grey,  rough  with  broad,  shallow  furrows,  inner 
auK^taiioo  re«l.  The  wooil  is  red,  with  a  tinge  of  brown,  often  mottled,  fibrou* 
anil  hiinl.  Iloartwood  distinct,  of  darker  colour.  In  the  Panjab  it  is  only 
iiiHHl  as  fuel,  but  in  Bikanir  twigs  and  branches  are  much  employed  for  wiUb 
and  nH)f8  of  hut^  Most  old  stems  are  hollow,  even  those  under  4  in.  dian^ 
TIio  alH)rtive  flowers,  which  fall  in  ereat  numbers,  are  Tin  the  South  Panjab,  and 
Houiotimos  in  Sindh)  swept  up,  made  into  bread,  or  cooked  with  ghee,  aiM  eaten. 
The  shoots  and  branchlets  are  eagerly  browsed  by  goats  and  camels. 
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Atraphcueis  sinfiosa,  Linn.  (A,  a/ghanica,  Meissner,  DC.  Pnxlr.  xiv.  76),  is  a 
thorny  shrub,  with  small  thick  ovate  leaves,  ^-^  in.  long,  perianth  4-cleft  to  the 
Iwe,  the  onter  segments  smaller,  remaining  unchanged,  and  rcHexed  when  the 
Ked  ripens,  the  two  inner  enlarged  in  miit  into  2  broad-ovate,  reticulate 
tings,  i  in.  diam.,  closeW  adpressed  to,  but  much  larger  than  the  Hat  nut,  which 
if  enclosed  by  them.  Dry  stony  hills  in  A^hanistan  and  Beluchistan,  and 
tlrrooghout  Western  Asia. 

One  of  the  few  trees  belonging  to  this  Order  is  Coccoloba  uvifercu,  Sea-side 
mptf  common  on  the  sea-shore  of  the  West  Indies,  introduced  to  Calcutta. 
Leaves  broad-cordate,  fruit  reddish-purple,  pear-shaped,  sweetish,  acid,  in 
droopinff  racemes,  consisting  of  the  fleshy  perianth,  which  encloses  a  solitary 
ned.    Wood  light,  used  in  cabinet-work. 

Order  LXII.  LAIJRINEiE. 

Trees  or  shrubs,  more  or  less  aromatic,  with  alternate  exstipulate,  rarely 
0|)po8ite,  usually  entire  and  evergreen  leaves.    Perianth  regular,  deeply  6- 
nmetimes  4-clefk,  segments  equal  or  the  outer  ones  smaller,  imbricate  iu 
bud.    Stamens  normally  12,  biseriate,  those  of  the  inner  series  opposite 
to  those  of  the  outer,  and  to  the  segments  of  the  perianth,  usually  how- 
ever half  or  more  of  the  inner  or  outer  stamens  are  wanting,  or  reduced 
to  short  staminodia.     Anthers  adnate,  cells  2  collateral  or  2  pairs  super- 
posed, each  cell  opening  by  a  valve.     Ovary  free,  1 -celled,  rarely  imper- 
f«6Uy  2-celled  (adnate  in  Hernandia),  ovules  1,  rarely  2  or  3,  pendulous ; 
style  simple ;  stigma  dilated.     Fruit  a  1 -seeded  berry  or  dnipe,  often  sup- 
pnted  by  the  persistent  perianth  or  base  of  perianth.     Seed  pendulous, 
eialbominous ;  testa  membranous ;  cotyledons  thick,  oily,  filling  the  seed 
•Old  enclosing  the  plumula  and  short  superior  radicle. — Eoyle  111.  324. 

^bten  usually  bisezual ;  anthers  4 -celled,  those  of  the  inner 
itunens  extrorse. 
Beny  supported  by  the  x>er8i8teut  cup-shaped,  truncate  or 

dentate  base  of  x>erianth 1.  Cinnamomum. 

Beny  sapported  by  the  entire  6-cleft  perianth,  which  is  in- 
durated and  somewhat  enlarge 2.  Phcebe. 

Borr  sapport^  by  the  entire  6-cleft,  not  indurated,  spread- 

log  or  reflexed  perianth 8.  BiACHiLUfl. 

^'Q^ert  biaezual ;  anthers  2-celled,  those  of  the  inner  stamens 
^        lateral ;  fhut  large,  base  imperfectly  2-ccllod.        .        .     4.  Bbilschmifldia. 
^Owen  dioicous  ;  anthers  4-celled,  all  introrse. 
^linrers  in  pedunculate  heads,  enclosed  in  an  involucre  of  4-6 
bracts ;  flower-heads  arranged  in  corymbs  racemes  or 

dusters 5.  Tetranthera. 

Flowers  in  sessile  or  snbscssile  clusters,  enclosed  (in  bud)  by 

deciduous  imbricate  bracts 6.  LrrSiEA. 

^Unran  dioicous  ;  anthers  2-celled,  all  introrse        .        .        .7.  Dapbnidium. 

Several  American  trees  of  this  Order  yield  excellent  timber.  The  Greenkeari  of 
fibmerara,  Nedandra  Bodicei,  Schomb.,  is  a  splendid  timber,  hard  heavy  cloae- 
pained  and  exceedingly  durable.  It  is  not  attacked  by  Teredo  navalis.  The 
Gntk  {Bebeeru  bark)  is  used  as  a  febrifuge  in  Guiana,  anct  has  been  found  to  con- 
tnn  an  alkaloid  {Beberia),  which  has  been  identified  with  the  alkaloid  in  the  bark 
dBuxuM  sempervirens,  and  inFareira  Brai^a  (the  root  of  Chondodendron  tomen- 
fMWM,  Rui*  et  Pavon,  not  of  Cissamveloa  Pareira,  as  erroneously  stated  on  p.  10. 
[t  is  believed  that  Beberid  is  with  Quinine  an  ingredient  of  Warburg's  drops. 
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I.  CINNAMOMUM,  Bonnan. 

Evorgrcen  trees  or  shrubs,  bark  and  leaves  more  or  less  aiomiiie. 
Leaves  opposite  or  alternate,  3-nerved  or  penniveined.     Flowers  in  ax- 
illary or  terminal  panicles,  often  unisexual     Segments  of  perianth  6 
(sometimes  more  by  the  transformation  of  the  outer  stamens).    Stameoi 
biseriate,  the  outer  series  consisting  of  6  perfect  stamens^  with  introno  4r 
celled  anthers,  each  cell  opening  by  a  vsdve,  the  inner  series  of  3  perfBd   ^ 
stamens  with  twin  glands  at  their  base,  and  extrorse  sometimes  2-ceIkd    j 
anthers,  and  3  short  staminodia,  alternating  with  the  stamens.    Oraiy    < 
free;  style  filiform,  terminating  in  an  obtuse,  discoid,  often  oblique,  Boma- 
times  3-dentate  stigma.     Fruit  a  1 -seeded  berry,  supported  and  sunonndel 
at  the  foot  by  the  persistent  base  of  the  truncate  or  6-toothed  periantL 

Leaves  opposite  or  subopposito,  8-neryed  ;  persistent  base  of 

perianth  6-dentate  (Section  3fa^a6a<^rt£7/i)       .        .        .     1.  C  TanudiL 

Leaves  alternate,  penniveined  ;  persistent  base  of  perianth 

truncate  (Section  Camphora) 2.  C  glanduUfinuu 

1.  0.  Tamala,  Nees  ;  DC.  Prodr.  xv.  i.  17. — Syn.  C.  cUbiflorum,  Neeij 
Wight  Ic.  t  140.  Laurics  Tamala,  Hamilton ;  LJCassiay  Rozb.  FL  M 
ii.  297  (not  of  Willd.)  Vem.  Ddlchlni,  Ph.,  N.W.P. ;  Kirkiria,  Idkn, 
sinkamiy  silkanti,  N.W.P. 

A  handsome,  moderate-sized  tree ;  young  twigs  4-sided,  greenish  gnj, 
glabrous,  smooth.  Leaves  subcoriaceous,  opposite  or  subopposite,  ludy 
alternate,  elliptic-oblong,  from  an  acute  base  acuminate,  3-6  in.  koft 
glabrous,  shining,  the  midrib  dividing  some  distance  (up  to  ^  in.)  aboia 
the  base  into  3  longitudinal  nerves,  joined  by  distinct  reticulate  vodi* 
Flowers  whitish,  numerous,  in  axillary  and  terminal  pubescent  panicka, 
pedicels  as  long  as  calyx.  Calyx  silky-pubescent,  lobes  membiaD0Dii 
with  3-7  distinct  longitudinal  nerves,  ovate-oblong,  obtuse,  sepaiatiDgiii* 
transverse  line  above  the  base,  but  below  the  middle,  and  fsdUng  off  ate 
flowering.  Berry  black  when  ripe,  succulent,  ovoid,  ^  in.  long,  flup"  • 
ported  by  the  5-lobed  somewhat  thickened  base  of  the  calyx. 

Himalaya  from  3000  to  7800  ft,  common  east. of  the  Sutlej,  extendsog 
sparingly  to  near  the  Indus.  Kasia  hills,  SiUiet,  Tipperah,  Burma,  alio  in 
Queensland  (Australia).  Generally  in  shady,  moist  glens»  not  gr^^arioiu,  ^ 
scattered  in  mixed  forests.  The  leaves  are  renewed  in  May,  and  at  that  peno^ 
the  tree  is  conspicuous  by  the  delicate  pink  colour  of  the  young  foliage.  ^ 
Feb.,  March,  often  on  to  April,  May  ;  the  fruit  ripens  June-Oct,  frequently  i^ 
maining  on  the  tree  for  months.    Growth  probably  slow. 

Attains  40  ft.,  with  a  straight  trunk  4-5  ft.  girth,  bark  compact,  aromatic, 
brown  or  with  a  yellow  tinge,  with  numerous  whitib^  n>eck8  and  blotcbaa, 
wrinkled  but  not  marked  by  cracks,  fissures  or  furrows.    The  leaves  have  a&ie 
aromatic  smell  and  taste,  stronger  w^hen  dnr.    Wood  light-brown,  mottled,  even- 
grained,  with  a  glossy  surface.    The  bark,  especially  that  of  the  root,  is  uei 
medicinally,  and  exported  to  the  plains  as  tc^kalmi^  tqfkalaMf  but  ui^er  this 
name  the  bark  of  other  sp.  of  Clnnamomum  also  is  sold.    The  leaves  also 
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ire  medidnaly  and  are  sold  under  the  name  of  tezpcUf  tajpal, — (Pharm.  Ind. 
L9€L) 

Cloflely  allied^to  this  species  \a  C.  zeylanicum^  Breyn  ;  DC.  Prodr.  xv.  i.  13 — 
IjiL  Lcmnu  Cinnamomumy  Boxb.  ii.  295,  the  true  or  Ceulon  Cinnamon-tree, 
iutixignished  by  thick  coriaceouB  leaves,  pale  beneath,  with  3  main  nerves  from 
iie  base,  large  tenninal  flower-panicle8,and  coriaceous  cal^rx-lobes,  without  nerves, 
leparating  at  about  the  middle  from  the  lower  half,  which  is  persistent.  The 
lowers  have  an  unpleasant  smell.  The  true  Cinnamon  is  indigenous  in  the 
lineBta  of  Ceylon,  ascending  to  8000  ft  Cultivated  in  Ceylon,  and  in  other 
npical  countries.  According  to  Leschenault  de  la  Tour,  M^moires  du  Museum 
niMtoize  naturelle,  viii.  (1822),  436,  and  notes  on  the  subject  collected  during 
i  late  yiait  to  Ceylon,  which  I  owe  to  the  kindness  of  Dr  George  King,  the  Cin- 
Mnion  tree  in  Ceylon  is  generally  grown  in  irregular  coppice- woods,  pure  or 
nixed  with  other  shrubs.  Some  of  the  stools  are  of  meat  age  and  girth,  and  are 
lid  to  have  been  planted  by  the  Dutch  when  they  held  the  island.  The  for- 
nadon  of  fresh  Cinnamon  coppice  is  thus  described  by  Leschenault  de  la  Tour: 
lie  tzee  flowers  more  or  less  throughout  the  year,  but  most  abundantly  in  Jan., 
'ebu,  and  Uie  fruit  ripens  from  June  to  August  The  seeds,  which  are  oily,  do 
ot  long  retain  their  vitality  ;  they  are  sown  soon  after  ripening,  cither  in  nur- 
iriea  to  be  transplanted  in  Oct  or  Nov.,  or  on'the  spot  in  plots  about  1  ft.  square 
nd  6-7  ft  apart  The  plants  attain  7-8  ft.  in  6-7  years,  and  those  which  are 
len  fit  to  be  peeled  are  cut,  and  the  shoots  which  spring  up  are  thinned  out 
'hen  they  are  2,  3,  or  4  years  old,  or  even  at  an  earlier  ace.  They  are  not  cut 
hen  leas  than  ^  in.,  or  more  than  2^  in.  diam.  The  whole  growing  crop  in 
ae  plot  is  never  cut  over  at  once,  as  would,  for  instance,  be  done  in  a  regularly 
k^f^mgnA  Oak  coppice-wood,  but  those  shoots  only  are  selected  which  appear 
t  to  be  used,  and  are  in  such  a  state  as  to  be  peeled  readily.  The  main 
dint  attended  to  seems  to  be,  to  cut  the  shoots  when  (^uite  young  and  tender; 

IB  aaid  that  the  bark  of  the  older  shoots  yields  inferior  Cinnamon  (Q.  Kinc). 
he  cutting  is  done  during  the  rainy  season,  between  May  and  October ;  the 
nk  is  peeied  off  after  cutting  in  3  or  4  long  harrow  strips  from  each  shoot ;  it 
.  then  tied  tightly  together  in  parcels,  and  left  for  24  hours.  At  the  end  of  this 
me  the  epidermis  ana  the  outer  bark  are  removed,  and  the  inner  bark,  which  is 
le  aromatic  and  valuable  part,  is  dried,  the  first  day  in  the  shade,  the  second 
ay  in  the  sun,  when  it  gradually  rolls  up,  forming  the  quills  of  Cinnamon, 
rhkh  are  placed  into  each  other  and  tied  m  bundles.  The  fruit  of  tlie  Cinna- 
Hm  tree  is  eaten  greedily  by  crows,  pigeons,  and  other  birds  ;  the  seeds  pass 
ninjnied,  and  tiius  the  spread'  ana  preservation  of  the  tree  is  secured  apart 
rom  the  planted  coppice  -  woods.  Indeed,  formerly  almost  all  Cinnamon 
looght  to  market  was  from  naturally-grown  trees  ;  and  to  enable  their  Ciuna- 
Km  coUectors  to  enter  the  forests  beyond  the  limits  of  their  own  possessions,  the 
hitch  concluded  a  treaty  with  the  King  of  Candv  :  and  it  is  said  that  planting 
PIS  only  resorted  to  when  the  supply  from  natural  sources  had  become  aeficient. 

The  following  species,  among  others,  are  described  by  Meissner  in  De  Can- 
bile's  Prodromus  as  distinct ;  but  they  are  so  closely  allied  to  the  true  Cin- 
lamon  that  Thwaites,  EnuuL  PL  Zeyl.  253,  and  Bedd.  Fl.  Sylv.  (under  Cinn, 
Viahin)f  consider  them  as  mere  varieties :  1. 6\  dbUinfolium,  Nees  {Lauras  ob- 
^ufoUa,  Boxb.  II.  Ind.  ii.  302),  a  large  tree,  as  large  as  a  Mango,  with  opposite, 
hick  coriaceous,  elliptic-oblong  leaves  (6-12  in.  lon^),  which  are  often  m  fours 
mder  tibe  laige  terminal  spreading  panicles.  Indigenous  in  East  Ben^  and 
bums.  2.  V.inera,  Beinwaid  (L.  rntidoy  Boxb.,  (7.  dubium,  Nees) ;  Wight  Ic 
L 130, 122, 122  Obis),  and  135,  lateral  nerves  and  reticulation  indistinct.  South 
tiidia»  Burma,  East  Bengal,  Nepal,  and  (doubtfully)  Kamaon.  3.  C.  Wightii 
Udamer ;  Bedd.  FL  Sylv.  t.  262.    Nilgiris. 
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±  C.  g!imi»ttfrnML  M diszier ;  I<!L  Prwb.  xr.  L  25. — Syn.  Laurmis 
'pVjiih^i'ftr^,  Will     Tec:.  JijdJ*'^rL  wtaruj^ri,  y 


£!^e£h:  letfcf 


Iatz^  tjircnLtih^t  deod^z^xB  tree  ;  Hmrhlpte  raj  ^qcoob  when 
:  leAf-'b'T>is  li:?^.  ztz^L  oorerei  viih  onte  imbncate  scales.    LeaTes 


ooranbe,  seyenl 

CT'ixzibs  If 'pprixi2si:«  sa;  %ht  ends  of  branchlrtK.     Beny  sappoited  by 
the  imxiSc  btw  of  perifcriK 


Eft^sBc^  d-^aagja^  SrV^  frkrinV  Ncml,  OOOO-eOOO  ft  (Cbindigin, 
somh.  sci  Sbecpcc^  s:£^  :€  tbe  X<pil  TiQer),  Pecoia  in  Kamaon  (about  6000 
fl'  FL  Mat.  Jzzie.  Aaifas^  0>-5*:*  &.  widi  a  rtiaigiit  erect  trunk  of  12  ft. 
cinh  Aa-i  *b:-v<r.  F:ui&^  d<ai?^.  shadr.  Bark  1>3  in.  thick,  the  ontside  cncbd 
asd  sf  <«ii;T :  izizi^  $^b£S*xic«  ci  a  isnt  dnnaiiioii  colour,  legnlaily  striped  with 
white  liaes.  ovine  to  a  rxsnVr  cf  pnalkl  layen  of  a  white  resmoos  8al»tizie& 
The  smell  and  tj^  if  The  biik,  while  &«lu  i»  extiemelT  aromatic  and  pleM- 
ant«  somewha:  pizn^sLi.  Rsembliaj:  that  of  SoMmtfiras;  that  of  the  root  is 
mor^  p?wezf-illT  soesieii  than  ihe  baik  of  tronk  imd  hianche&  Wood  pii«- 
vellow.  rerr  liir^u  zk:<  $cv2^  :  while  fresh  it  has  a  atrraig  smell  of  Gunphor, 
like  that  cf  wnich  the  China  cunphor^wxNsd  tranks  are  madcy  hecomiiig  hjf  age 
i^imewhas  fjdnter,  bci  more  j^nveaUe,  rescmUing  that  of  the  bark.  Giovi 
freelT  ai  Calcsxti. — Wall  in  Tmnsadioitt  of  Medi^  and  Physical  Socie^,^ 
L,  1S23,  p.  5, 

C.  CoMiA-rj.  X<e*  i  &ermaier :  DC  Piodr.  it.  L  24— ^n.  Launu  camr 

Vri^ht  Ic.  t.  l^l^  :  the  Japam  CiMJmfJ^or4rtej  belongs  to  the  same  sectioDyli^ 
ha$  lox^T-petic^lale  lesTe^  main  Ij^ial  nerves  2-3  pair,  the  lowest  pair  pt^ 
ceeding  £tvan  near  ihe  baste  of  the  leaf.  Camphor  is  a  ciystalline  volflt^ 
sQh$tance«  iu  chemical  CL-m{^>s:xiivn  akin  to  volatile  oils,  which  is  obtained  d^ 
boiling  chips  of  the  wc^  and  xvkas  with  water,  when  the  crade  camphor  u 
sublimed  with  the  steam  and  devested  on  straw,  with  which  the  head  of  ^ 
T\^tort  is  filled.  Ix  is  aitenraius  purified  by  sublimation  with  lime  or  chui. 
The  ti>^e  attains  a  considerable  size,  and  is  indigenous  in  China,  JapaD«  ^ 
Cochin-China ;  some  of  the  China  camphor-wood  trunks  sold  in  Calcutta  axe 
made  of  iL 


The  ^wfVtw  fiY<,  iJsMfti^ni*  ofinmalf^  Sees  ;  DC.  Prodr.  rv.  i  171, 
to  a  different  tribe  of  this  Order :  ft  is  a  large  dioicous  tree,  the  male  flowers  have 
9  fertile  stamens.  aU  with  introrse  anthers,  and  without  staminodia,  the  femwe 
flowers  have  6  short  sterile  stamina,  the  leaves  are  obovate,  with  cuneate  basfi 
often  3-lobed.  Bark  and  wood  of  the  root  are  fragrant  and  a  valuable  medi- 
cine (Pharm .  lud.  19i).     Xorth  America,  from  Canada  to  Florida. 

2.  PHCEBE,  Xees. 

Shrubs  and  trees  (always  f)  eveigieen.  Leaves  alternate,  penrnveio^* 
Flowers  bisexual,  in  axillary  panicles,  bracts  deciduous.  Periantii  fusJi^' 
shaped,  6-cleft.  Stamens  biseriate,  the  outer  series  consistuig  of  6  perf^c^ 
stamens  opposite  to  the  segments  of  the  perianth,  with  introrse,  4-odl^ 
anthers,  the  cells  opening  by  valves  ;  the  inner  series  of  3  perfect  staznei^ 
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nth  twin  glands  at  their  base,  and  extrorse  anthers,  alternating  with  3 
bort  gtaminodia.  Orary  free  ;  style  filiform,  stigma  discoid.  Fruit  a 
-«eeded  berry,  supported  by  the  persistent,  somewhat  enlarged  and  in- 
orated  6-cleft  perianth,  fruit-bearing  pedicel  thickened. 

1.  P.  Unceolata,  Nees;  Wight  let.  1821. — Syn.  Laurm  laneedaria, 
oxb.  FL  Ind.  iL  309 ;  Ocotea  lanceolata,  Nees  in  Wall.  PI.  As.  rar.  ii. 
I.  Vem.  ChaUy  eJuindra,  badror,  ahcUanghi,  Pb.;  Haulia,  dandora, 
iwal,  tun  hauwal,  bilphari,  N.W.P. 

A  shrub  or  middle-sized  tree,  glabrous,  only  youngest  branchlets  pu- 
flcent.  Leaves  alternate,  often  approximate  and  subverticillate  at  the 
06  of  the  flower-panicles,  lanceolate,  6-9  in.  long,  narrowed  into  a  short 
iiole  ;  main  lateral  nerves  6-10  pair,  joined  by  more  or  less  prominent 
fcieiilate  veins.  Flowers  pale  yellow,  in  lax  pedunculate  axillary  panicles, 
ten  congregated  in  the  axils  of  the  upper  leaves,  pedicels  a  little  longer 
an  perian^.  Perianth  glabrous  outside,  the  segments  acute,  edge  finely 
iate,  hairy  inside.  Inner  series  of  stamens  and  staminodia  hairy,  stam- 
odiA  obtusely  sagittate,  on  a  short  stalk.  Fruit  black,  succulent,  oblong- 
oid,  i  in.  long. 

Outer  Himalayan  ranges,  from  Bhutan  to  the  Jumna,  ascending  to  6000  ft. 
est  to  the  Jhelam,  not  common,  J.L.S.)  Kasia  hills,  Silhet,  Upper  Burma 
hamo  on  the  Irawaddi).  Fl.  Feb.-June  ;  the  fruit  ripens  June-July. 
P.  pallida,  Nees  ;  DC.  Prodr.  xv.  i.  34,  a  small  tree  with  pubescent  panicles 
d  perianth,  and  somewhat  more  coriaceous  leaves,  is  probubly  only  a  pubes- 
it  variety  ;  I  can  find  no  other  distinguishing  characters.  Kamaon,  Nepal, 
yprnAmg  to  6000  ft.  Moist  raviucs  of  eastern  Oudh  forests.  Fl.  June. 
/*  panieulatOj  Nees  ;  DC.  Prodr.  xv.  i.  37  —  Syn.  F,  viliosa,  Wight  Ic.  t. 
Laurm  vUlosOy  Bioxb.  ii.  310,  (probably)  with  broader  leaves,  toraentose 


Death,  tomentose  branchlets,  petioles,  and  grey-hairy  panicles  and  perianth, 
apal,  Sikkim,  Kasia  hills,  Kamaon  ?  (Madden),*  is  closely  allie<l  to,  if  not 
aitical  with,  F,  WigfUii,  Meissner  1.  c  38  ;  Wight  Ic.  t.  1820  {F,  panicuUUa), 
the  Nilgiris. 

Similar  in  appearance  is  Apdlonias  Amottty  Nees  ;  Wight  Ic.  1. 1819  ;  Bedd. 
.  Sylv.  t  291,  with  2-cell^  anthers,  those  of  the  6  outer  stamens  introrse, 
the  3  inner  ones  extrorse.    Berry  J  in.  long.    Tinnevelly,  Tiavancore  ghats) 
ftlabar  (Beddome). 

3.  MACHILUS,  Rumphius. 

£veigreen  trees.  Leaves  alternate,  penniveincd.  Flowers  bisexual,  in 
rminal  and  lateral  panicles.   Perianth  divided  to  the  base  into  6  biseriate 

*  '*  There  (towards  the  summit  of  the  Kamola  Ghat,  above  the  Kotah  Doon)  is  also 
cpeeies  of  Embelia,  with  fniit  in  umbels  (probably  E.  robtuta,  Roxb.,  D.B.),  and  a 
Hdsome  shmb,  Tetrant/iera  fnUicosa,  or  apetala,  which  also  grows  at  Pdtnaglri, 
low  Gangoli,  Ac.,  and  is  sometimes  known  as  the  Oar-hijaur^  or  wild  Citron,  and 
OMla  or  medo'lakri;  but  the  tree  particularly  so  designated,  pointed  out  to  me  near 

unesar,  appeared  to  be  Laurua  villoMf  Roxb.,  and  its  hill-name  Kapua  kauwal." 

fedden  in  As.  Soc.  Joum.  xvii.  L  391.  At  p.  587  he  mentions  the  same  vemac- 
«r  name  {Kapua  kavwal),  as  L.  tomcntota  t  Sarda  (Saiju)  river  at  the  Gangoli  or 
kera  bridge  (2500  ft  ele v. ) 
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segmonts,  persistent,  but  not  changed  in  fruit.  Stamens  biseriate,  the 
outer  series  of  6  perfect  stamens,  opposite  to  the  segments  of  the  pemnth, 
anthers  introrse,  4-celled,  the  cells  opening  upwards  by  valves ;  the  inner 
series  of  3  perfect  stamens  with  twin  ghmds  at  their  base  and  exttone 
anthers,  alternating  with  3  short  staminodia ;  stamens  and  staminodia  of 
the.  inner  opposite  to  the  stamens  of  the  outer  series.  Ovary  £cee ;  style 
filiform,  stigma  discoid.  Fruit  a  1 -seeded  berry,  supported  by  the  pe^ 
sistent/ofteli  reflexed.  segments  of  the  perianth. 

1.  M.  odoratissima,  Nees. — Syn.  Lauras  odoratisdma^  WalL  Vem. 
Dalckinif  mith-patta  (sweet  leaf),  prora,  badror,  Pb. ;  Kdioala,  KW.P. 

A  middle-sized  or  large  tree  with  deep-green  foliage.  Leaves  glabroiu, 
shining,  lanceolate,  6-9  in.  long,  petiole  ^  in.  long,  main  lateral  nerves 
15-20  on  either  side  of  midrib,  often  alternating  with  shorter  intennedi- 
ate  nerves,  veins  very  finely  and  uniformly  reticulate,  raised  so  as  to  leaTe 
minute  hollows  between.  Mowers  pale  yellow,  fragrant.  Perianth  { in. 
long,  the  inner  segments  a  little  longer  than  the  outer  ones,  peduncles, 
pedicels  and  outside  of  perianth  with  soft  silky  hairs.  Berry  ovoid,  ^  in. 
long,  dark  purple  when  ripe. 

Outer  Himalayan  ranges,  ascending  to  7000  ft.  in  the  north-west,  and  to  8000 
ft.  in  Sikkim^  Is  found,  although  rare,  as  far  north  as  Hazara.  Easia  hills, 
Bunna.  Fl.  March-Aug.  The  leaves  have  a  pleasant  orange-like  aicma,  they 
have  frequently  small  rounded  excrescences. 

M.  macrantha,  Nees  ;  Bedd.  FL  Sylv.  t  264 ;  Wight  Ic  t  1824  (probably 
the  same  species  as  M.  glaucescens,  Wight  Ic.  t.  1825),  a  small  tree  wiu 
elliptic  thick-coriaceous  glaucous  leaves,  grows  on  the  Western  Qhats,  and  the 
Nilgiris  palzell  Bombay  FL  221). 

Persea^grcUisdma,  Gsertn. ;  Wight  Ic.  t  1823 ;  Bot  Mag.  t  4580 ;  the  Avo- 
cado or  Alligator  Pear,  is  a  large  tree,  indigenous  in  South  America,  introdnoed 
into  tropical  India  (fr.  July-Aus.  in  Calcutta),  has  paniculate  greenish-white 
flowers,  similar  to  those  of  MachutiSf  and  a  pear-shaped  fruit  4-6  io.  long,  witii 
a  large  seed  in  a  soft  butyraceous  piilp.  The  perianth  falls  off  before  the  fruit 
ripens.  In  the  West  Indies  and  South  America  the  fruit  is  eaten  raw  or  as  a 
vegetable. 

4.  BEILSCHMIEDIA,  Kees. 

Trees  with  subopposite  or  alternate  penniveined  leaves.  Flowers  bisex- 
ual, in  short  axillary  racemes.  Perianth  deeply  6-cleft,  deciduous.  Outer 
circle  of  6  perfect  stamens,  opposite  to  the  segments  of  the  perianth,  gen- 
erally alternating  with  small  glands ;  anthers  introrse,  the  inner  circle  of 
3  perfect  stamens,  with  lateral,  semi-extrorse  anthers  alternating  with  S 
short  staminodia;  anthers  2-celled,  valves  opening  upwards.  Ovary  in- 
completely 2-celled,  with  3  ovules ;  style  filiform,*stigma  discoid.  Froit 
a  dry  oblong  1-seeded  berry,  base  incompletely  2-cellod. 

1.  B.  Boxbnrghiana,  Nees ;  DC.  Prodr.  xv.  i  63  ;  Wight  Ic.  t  182& 
— Syn.  Laurus  hilocularis,  Eoxb.  FL  Ind.  ii  311.  Vem.  Kotthdiahf 
Oudh. 
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A  amall  eveigreen  tree  with  dark-green  shady  foliage.  Leaves  glabrous, 
lining  thick-coriaceotis,  subopposite  or  alternate,  4-6  in.  long,  elliptic- 
bdooDg,  main  lateral  nerves  6-8  on  either  side  of  midrib,  joined  by  promi- 
mt  reticulate  veins,  petiole  1  in.  long.  Flowers  whitish,  in  short  axil- 
Tj  racemes,  pedundes,  pedicels  and  perianth  pubescent,  stamens  strigose, 
itii  short  white  hairs,  glands  and  staminodes  yellow,  thick,  fleshy,  stipi- 
.le.  Berry  2  in.  long,  dark  purple  when  ripe,  with  much  whitish  grey 
ooni,  which  rubs  ofif  easily,  pulp  pale  yellow. 

Burma,  East  Bengal,  Nepal,  Oudh  forests  (sparingly  in  moist  shady  ravines 
\  the  Gonda  and  ^laich  oiBtrict),  Durga  Deo  forest  in  Kamaon  ?  leaves  only, 
•JBu  Fl.  ApriL  Attains  30  ft.  and  6  ft.  girth.  Bark  smootMsh,  grey  or 
rown,  peelii^  off  in  small  corky  scales,  inner  substance  red,  \  in.  thick.  Heart- 
ood  small,  <£irk  grey,  sapwood  white. 

B,  faMciidy  Nees  ;  Bedd.  Fl.  Sylv.  t.  263  ;  of  Canara  and  the  Konkan,  is 
ay  similar.  Dalzell,  Bombay  Fl.  222,  refers  the  tree  of  the  Bombay  Qhats  to 
I.  Bos^rghiancH 

5.  TETRANTHERA,  Jacq. 

Trees  or  shrubs  with  alternate,  rarely  subopposite  leaves.  Flowers 
cBoieous,  in  small  umbels  or  clusters  (flower-heads),  enclosed  in  bud  by 
la  Involucre  of  4-6  large  concave  deciduous  imbricate  bracts,  arranged  in 
ikart  racemes  or  dusters,  axillary,  or  in  the  axils  of  fallen  leaves.  Peri- 
ntk-segments  usually  6,  equal  or  nearly  so,  sometimes  wanting.  Male 
lowers :  stamens  9-12,  sometimes  more,  all  polleniferous ;  filaments  of  the 
inner  stamens  with  2  glands  at  the  base,  anthers  4-celled,  those  of  the 
inner  stamens  sometimes  2-celled.  Female  flowers  :  ovary  free,  1 -celled, 
l-OTuled ;  stigma  dilated  and  lobed,  staminodes  sterile  or  wanting.  Berry 
Imported  by  the  flattened  or  cup-shaped  base  of  the  perianth. 

Muth  of  a  few  hairy  sabolate  deciduous  segments,  or  want- 

uig;  flower-heads  in  pedunculate  umbels  or  corjrmbs  .     1.   T.  laurifolia. 

Perianth  6-clelt ;  flower-heads  in  sessile  umbels  or  clusters       .     2.   T.  monopetala. 

1.  T.  laurifolia^  Jacq. ;  DC.  Prodr.  xv.  i.  178. — Syn.  T.  apetalay 
Boxb.  Cor.  PL  t.  147 ;  FL  Ind.  iii.  819 ;  T.  Roxhirghii,  Nees.  Vem. 
Maiday  meda  lakri*  Ph.,  N.W.P. ;  Choa,  ridn,  chandra.  Ph.  ;  Gar 
i^UTy*  nngrauf,  N.W.P. ;  Medh,  Oudh ;  ^MSnda,  C.P. ;  Ungdungnet, 
Bozm. 

A  middle-sized  evergreen  tree,  very  variable,  branchlets  inflorescence 
ind  leaves  more  or  less  pubescent,  the  older  leaves  often  glabrate.  Leaves 
Itemate,  ovate  ovate-lanceolate  elliptic-  or  obovate-oblong,  pale  beneath, 

*  Ksdden  (see  footnote  to  p.  877)  gives  these  names  to  T.  frutxeomi,  Roxb.  But 
iis  is  a  shrub  with  racemose  flower-neads,  probably  83rnonymouii  with  T,  glahrtUa^ 
TslL  (fiepidadeniaglabrata,  Wight  Ic.  t  1888)  ;  and  T.  Panamoi^a,  Hamilton  ; 
riAt  Ic  t  1886  ;  DC.  Prodr.  xv.  i.  197.  Roxburch's  T.  fruticosa  is  from  Silhet 
L  jFone-July)  ;  L.  glabrata  from  the  Pulneys,  the  X^ilgiris,  and  Mergui  (Wight) ; 
id  T,  PaaMtmonja  has  been  found  in  Assam,  Meigni,  and  (according  to  Wight)  near 
Nutallnm. 
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blade  5-10  in.,  petiole  ^2  in.  long,  main  lateral  nerves  8-12  pair,  joined 
by  prominent  reticulate  veins.  Flower-heads  yellowish,  in  pedunculate 
umbels  or  corymbs,  generally  as  long  as  petiole,  or  a  little  longer,  partial 
peduncles  shorter  than  common  peduncle,  flowers  8-12,  rarely  less,  on 
slender  pedicels  ;  involucre  of  4  rounded  concave  membranous  bracts,  { 
in.  long ;  involucre,  pedicels  and  peduncles  grey-tomentose  with  soft  long 
hairs.  Perianth-segments  very  irregular,  generally  wanting.  Filaments 
hairy,  with  long  soft  hairs.  Berry  subglobose,  |  in.  diam.,  black  and. 
almost  dry  when  ripe,  supported  by  the  thickened  club-shaped  pedicel 
and  base  of  perianth. 

Common  in  the  shady  parts  of  the  Oudh  forests,  scarce  in  the  Central  Pro- 
vinces, abundant  in  Kamaon  and  Qarhwal,  ascending  to  4500  ft.,  often  in  Sil 
forests,  not  uncommon  in  the  outer  Himalaya  to  the  KavL  Panjab  Salt  range, 
ascending  to  2500  ft  South  India,  Cevlon,  Bengal,  Burma,  Indian  Archipelago^ 
China,  North  Australia,  and  Queensland.  Fl.  June-July,  the  leaves  are  re- 
newed April-May.  Numerous  forms  of  this  extremely  varial>le  tree  have  been 
described  ;  a  marked  variety  from  Garhwal  (T.  Thomson,  June  1845),  Patlidowi 
and  Lalldang  (April  1863,  D.B.),  has  elliptic -lanceolate  leaves,  clothed  with 
dense  grey  tomentum,  but  there  are  intermediate  forms  which  undoubtedly 
belong  to  T,  lauri/olicL  A  similar  variety  has  been  found  in  Canara  (ft 
Ritchie,  May  1853).  T,  torkerUom,  Roxb. ;  DC.  Prodr.  xv.  L  177  ;  Wight  k 
t.  1834,  of  South  India,  the  leaves  of  which  resemble  this  variety,  has  aolitaiy 
flower-heads,  and  is  quite  different,  though  Dalzell,  Bomb.  Fl.  222,  seenu  to 
make  it  synonymous  with  apetald. 

Attains  40-50  ft.  and  a  girth  of  4-5  ft.  Bark  1  in.  thick,  dark  grey  or  brown- 
ish, somewhat  excavated  by  the  exfoliation  of  dark,  rough  scales,  not  marked 
by  cracks  or  furrows.  Inner  bark  brown,  viscid,  and  glutinous.  The  leaves 
when  bruised  have  a  smell  of  cinnamon.  Wood  greyish  brown,  dose-  and 
even-grained,  durable,  not  very  hard,  no  distinct  heartwood.  Medullary  wp 
fine,  numerous,  pores  small,  numerous,  surrounded  by  patches  of  wh3» 
tissue.  The  bark,  of  this  and  of  the  next  sp.,  is  sold  and  exported  to  the  plains 
under  the  name  of  Meda-lakriy  given  medicinally  and  applied  externally  (braised 
and  mixed  with  goafs  milk)  on  sprains  and  bruises. 

2.  T.  monopetala,  Eoxb.— Tab.  XLV.— Cor.  PL  t.  148  ;  FL  Ind.  E 
821. — Syn.  T.  macrophyllay  WalL  Vem-  Meda  (maida)  lakri,  pLuM  ^ 
North  India ;  Gwa,  Pb. ;  Singraf,  sangran^  marda,  kcU  marra,  kakurh 
keratdiy  patoia,  N.  W.P. ;  Kaimoria  (the  male),  papna  (the  female  tree), 
Ganges  above  Hard  war  (Hardwicke  As.  Res.  vol.  vL  378) ;  Randkoif^i 
katmedh,  Oudh ;  Mejidah,  Gonds  of  Balaghat ;  Ungdung^  Burm. 

A  middle-sized  evergreen  tree,  branchlets,  under  side  of  leaves,  and  in- 
florescence with  slight,  often  rust-coloured  pubescence.  Leaves  alternate, 
eUiptic-oblong,  acute,  blade  4-8  in.,  petiole  ^1  in,  long,  main  lateral 
nerves  8-10  pair.  Flower-heads  whitish,  pedunculate,  in  sessile  or  sub- 
sessile  axillary  clusters,  peduncles  shorter  than  petioles,  flowers  5-6  on 
short  hairy  pedicels ;  involucre  of  5  rounded  concave  membranous  bracts 
■J^in.  long.  Perianth  5-6  cleft,  membranous.  Stamens  9-13;  filamente 
hairy,  the  inner  shorter  with  a  pair  of  kidney-shaped  glands  at  the  basOi 
Berry  ovoid,  ^  in.  long,  black  when  ripe,  supported  by  the  spreading,  some- 
what enlarged  base  of  the  perianth. 
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rnmU,  spnrinKly  mi  tUc  Sntpunt  nuige.  not  ancom- 
bttnl.  biuuUk-K  iLiid  aub-llimalayon  tract  vctt  to 
u  It.  Bull  range  to  3000  ft.  EittoidB  farthn  north 
"  iiui  (evurywbeiv  in  the  plaiuB  and  the  valleys 
iidiiL,  Ceylon,  Indian  AichipelnKO.  Fl.  Uoruli- 
u  tlie  name  time ;  the  fruit  lipeiu  June-July. 
•:  liunks  of  titreimiB,  or  on  ri(:h  deep  Hoil. 

I,  4-6  ft.  ip^^'  generally  huUow  when  old. 

,„. often  buJMSt 

.    Pilb  liir^,  wooil  wbitish,  palu  yellow 
rker  coloorud   (R.  Th.)     la  uned  for  onlinnry 
L     The  bark  has  an  lUilrin-^'ent  and  :<c)iiiewliat 
TIMItc  medicinu.    The  luavcB  when  bruised  havo 

rr  feii  with  th.^m. 

S\ii.  J',  obtovga.  Wall,  j  Ciflifoda/Ane  ob- 
liiir.;  Le,.idadf>iia  driJUhii,  V/ifHit  Ic.  t. 

:  .a^-hmtL-r.lAtp  glabruuK  leaveB,  8-9  in.  lon^j, 
;  iiUci:!*  in  Bt-isilt  or  Bhort-jnilunculatu  aiillury 
K.-d  ill  iLc:  ciip-ahiipid  persistent  perianth.     Nejul, 


-«,  Neea  ;  DC.  ProJr.  iv.  i.  SIO,  is  a  trw  with  penni- 

j   Imvm,  with  fine  prominent  reticulatitm,  and  larj^- 

~''h  uillary  Sowers,  mirroiinJud  by  iinnieroua  imbri- 

■  ~  '       y  ovoid,  i  in.  Iouk,  supported  by  the  flat,  persia- 

I,  Efut  Hiuiakya. 

^Afqn  nearly  allied  to  Dixli^idmia  »nd  Tetranlhrra. 
H  WSMen,  generoliy  pedicellate,  encloHeil  (in  bud),  by 
"Vnt  an  pennivcined,  whorlnl  at  the  nuniflcalioiiH  and 
-iiil  the  branchlets  lae  muNtlv  whorled  HkuwiM;.  A. 
Fl.  Sylv.  t.  a9(!"  Syn.  A .  tanefoluta,  Dali.  Buuiluiv 
iih  oviite  or  oviiti-binceolato  leaves,  glabrons,  dark 
.  ^Uucous  lienuiilh,  voimK  sliootB  and  petioles  rusty- 
Uie  Wiistem  Ghats  oi  Canaro  and  Sattara,  and 
ibdmbleshwar  furuit,  also  found  by  Beddoiue  in 
Jtil  forests.  A.  amjuitifolia,  Nvea  ;  Wi^lit  Ic.  t. 
preceding,  but  the  leaves  rusty- tuniciitosc  beneath, 
ngal,  Burma,  where  it  is  common  in  the  cvi'i^ieen 
Tomab  and  other  hills  {l^hinxtyijjo  and  Xahvujo, 


6.  LITS^A,  .Tusa. 

i  oltomato  leaves,  often  wborlod  and  crowded  nt 

,  usually  peniiivtiiied ;   mun  lateral  nervea   not 

.  'est  pair  often  proceeding  from  near  the  base  and 

r  to  moke  the  leaves  itppear  triplinerved.     Flowers 

fa  aeasile  or  nearly  sessile  lateral  clusters,  sunound- 

B  which  are  imbricate  in  bud.     Perianth -segments 

fitf  the  male  flower  usually  4  in  the  outer,  and  2  in  tho 

ftHect,  anthers  4-CQlled,  introtse,  the  lower  pair  of  anther- 

*  ;  a  pair  of  glanils  at  the  base  of  each  of  the  two  inner 


TTiirji  itt7»  muzLB  ziama 


L  1. 


agm'Hafi^  ^If  fa.  long;  hokw^  nxsa  paEaci&e  1  ia.  ko^  midiib  diTidfld    j 
A^xDie   ¥wrjs\t*^  '^  zi.-  i2]*i^%  ^zne  oaoe  i2i&»  3  bbm  nerrBiy  the  niddle 

<ftLi  \  ia.  locj^  SL  'fesiae  JUKje  Lisaii  ^Ti-iirtfia.     PEBULth  enopmiikte, 


Oxs«r  Hi3iaI«T&.  Kjadtin.  X -mL  >Trr7nj  ■^■^'■■ig  to  WOO  ft,  rej  tfu- 


2.  It  »y]aicaLy«»:  Basil.  FL  Anstc  r.  307  ;  Wi^  Ic  1 132,  t 
H44,— oyn.  Z.  <»m*J^.  X«»:  DC  Piwiii  xr.  L  223;  alaol.  /*aw, 
X^r^y  «Dd  iL  UTiiu^rvws.  X«eflL  Tern.  Cklrmdiy  tkatamgiM,  nni/t,  eftsZoAi, 
Kh/jtrkha,   Pb.  ;    KoRM^iItalj   fitbcTKiy  mmu  JhaUia^  ekintraj  dnnhiraf 

A  ndddle-sizisd  eYcigieeu  tzee,  glabroosy  onlj  leif-bads  and  pedicds 
fynlKseisnl  Leares  altemj;te,  tbinlj  eoiifteeoafl^  pale  beneath,  4-6  in. 
long,  on  petiole  ^  in.  long,  lanceohue,  penniraikBd,  hot  the  lowest  pa^ 
ofi^n  more  prominent  than  the  othen^  Floweca  jdlowiBh-white,  pedi- 
cellate, in  d&nie  aeeaile  lateral  &-12'floirefed  dnstei&  Penanth  fimnfl^ 
shaped,  aegmentfl  oblong,  obtoae,  ciliate,  pedicels  and  ootside  of  perimth 
pabeacent^  larelj  g^bioa&  Glanda  of  interior  anthers  sessile.  Beny 
snbglobose,  }  in.  diauL,  on  slender  pedicels  ^  in.  long.  I  follow  Bentham 
in  identifying  the  North  Indian  form  with  Uie  tropical,  L,  zeylanka  and 
folwMa.  The  onlj  difference  that  I  can  trace  is,  that  L.  eanrimiUs  bas 
always  penniveined  leaves,  hairy  pedicels,  obtuse  perianth-segmentB,  and 
Nubglobose  berries  on  slender  pedicels ;  whereas  in  the  tropical  form  tbe 
Ir^ves  are  generally  triplinerved,  the  pedicels  are  sometimes  gkbrous,  tb^ 
IKjrianth  -  segments  often  acute,  and  the  froit  is  occasionally  ovoid  on 
thick  pedicels.  Farther  examination  of  the  trees  on  the  spot  is  needed 
to  drscide  whether  there  are  two  or  several  species,  and  how  they  shoold 
l>e  dc5flnc<L  Boxborgh's  Laurus  involucraia  (top  of  the  mountains,  Coio- 
mandol  coast),  Cor.  PL  t.  187,  is  doubtless  intended  for  this  plant)  but 
the  figure  and  the  description  have  clusters  of  4-5  flowers  only. 

L,  connmUU  grows  in  the  Himalaya,  generally  in  shady  forests  betwee^  2 
nnd  f^)i%)  ft.  from  the  Chenab  to  Nepfu,  inland  as  far  as  Serahn  and  "^ 


in  Buiwahir  (Sept.  1864,  D.B.)    FL  Majch-May;  fr.  Sept-Oct    Attains  ^"^ 
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I  of  9-4  ft.    Oil  is  extracted  from  the  fruit,  which  ii  naed  for 

giowB  in  Ceylon  (to  0000  ft.),  on  the  Western  Ghato,  the  Nil- 
w  mountains  d  South  India,  in  Hong  Kong,  and  in  Qneens- 
ma  and  hm^toso,  which  I  cannot  distinsoish  nom  L,  uyUmiea, 
Kengal,  South  India,  Banna,  and  the  Mslajan  peninsnla.  Wood 
sown,  compact,  even-grained,  not  heavy.  Launu  inpcluerata 
\  i^ypearance  of  L.  Camphcra^  eyery  part  of  it  smells  strongly  of 
lots  and  herries  exceedingly  so,  and  are  very  acrid,  the  fresh  Dark, 
nd  mixed  with  pepper,  is  by  the  hill  people  employed  to  cure 

leaves  are  tripunerved,  and  when  they  first  appear,  they  are 
i  most  beautiful  soft  satin-like,  yellowish  silver  aown "  (Bozb. 
0). 

7.  DAPHKIDiniC,  Nees. 

hrubs  with  alternate  palminerved  or  penniveined  leavee. 
OQS,  pedicellate,  in  seenle  or  nearly  sessile  lateral  clusters, 
f  deadnous  bracts,  which  are  imbricate  in  bud.  Perianth- 
sllj  6.  Stamens  of  the  male  flowers  usually  6  in  ihe  outer, 
inner  circle,  all  perfect ;  anthers  2-celled,  introise,  a  pair  of 
base  of  each  of  the  3  inner  stamens^  no  staminodea.  Berry 
the  peraistent  base  of  perianth. 

lus,  with  8  main  nerves  from  the  base  1.  Z>.  puUherrimum. 

tose  beneath,  penniveined  .        .  .    2.  />.  bifarittm, 

lerrimum,  Nees ;  DC.  Prodr.  xv.  L  229. — Syn.  Tdranthera 
WalL     Vem.  Dadia,  N.W.P. 

en  tree,  wholly  glabrous,  except  the  inflorescence.  Leaves 
ouB,  pale  beneatb,  lanceolate,  long-acuminate,  apex  linear, 
[th  3  prominent  main  basal  nerves,  blade  4-6  in.,  petiole  \ 
mea  yellow,  on  short'pedicels,  numerous,  in  axillary  sessile 
nth  and  pedicels  hairy.     Berry  ovoid,  \  in.  long,  on  pedicels 

pal,  Sikkim,  between  4000  and  9000  ft.  Kasia  hills.  FL  March, 
e^July. 

inm,  Nees ;  L  c  231. — Syn.  TdraniJiera  hifaria,  Wall 

en  shrub  or  tree ;  buds,  under  side  of  leaves  and  inflorescence 
6a  Leaves  coriaceous,  glabrous  and  shining  above,  rusty- 
neaih,  elliptic-oblong,  2-4  in.  long,  penniveined,  petioles 
ars  on  short  hairy  pedicels,  numerous,  in  axillary  sessile 
nries  subglobose,  ^  in.  diam.,  supported  by  the  flat,  broad 
6  of  the  perianth,  on  short  stalks. 

ending  to  ftOOO  ft.    Nepal,  East  Bengal.    Hong  Kong.   FL  March. 

ad  to  DaphfUdium  are :  1.  Apemla  Needanoy  Blume ;  DC. 
II,  a  tree  with  ovate  or  ovate-lanceolate  leaves^  perianth  4r6-fid, 
oalic  berries  as  large  as  a  pepper-corn.    Nepal,  Sikkim,  to  8000 
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ft.,  Burma,  on  the  higher  mountains  between  the  Sitang  and  Salween,  and  the 
Thoungyeen  and  Houndrow  rivers.  In  Burma  it  is  called  Karawayben,  i 
Laurus  nobilU,  Linn. — Stoeet  Bay  or  Laurel — Ghar,  Arab.,  W€dl  known  on  ac- 
count of  its  aromatic  leaves,  is  a  small  slow-growing  eveigreen  tree,  indi^ous 
in  the  Mediterranean  r^on.  Hardy  in  England.  Differs  from  Daphmdiym 
by  a  4-cleft  perianth  and  12  fertile  stamens.  A  greenish  coloured  fat  is  ex- 
pressed from  the  seedsl 

Order  LXIII.   THTMELACES!. 

Shrubs  small  trees  or  wiry  herbs  with  tenacious  bark,  and  alternate 
or  opposite,  entire,  exstipulate  leaves.  Flowers  usually  bisexual,  regular. 
Perianth  gamophyllous,  hypocrateriform  or  funnel-shaped ;  lobes  4-5  im- 
bricate ;  throat  with  or  without  scales.  Stamens  usually  as  many  or  twice 
as  many  as  perianth-segments,  inserted  in  the  throat  or  tube.  Ovary  free, 
1 -celled  (in  Thymelaceiae  proper),  with  a  solitary  pendulous  ovule ;  style 
simple  or  0,  stigma  capitate.  Fruit  indehiscent,  a  nut  or  drupaceous. 
Seed  usually  exalbuminous ;  embryo  straight  with  a  superior  radicle.— 
Koyle  IlL  321. 

Leaves  evergreen,  coriaceous ;  perianth  not  splitting  laterally         1.  Dafhnb. 
Leaves  deciduous,  submembranous ;  perianth  splitting  later-  ' 

ally  as  the  fruit  enlarges 2.  WiKSTBamu- 

1.  DAPHNE,  Linn. 

Shrubs  with  alternate,  mostly  evergreen  leaves.  Flowers  bisexual, 
generally  in  terminal  heads.  Perianth  coloured,  tubular  or  fimnel- 
shaped,  limb  of  4  equal  spreading  segments,  without  scales.  Anthers  on 
short  filaments  inserted  in  two  rows  of  4  each,  those  of  the  upper  soies 
opposite  to  the  perianth-segments,  those  of  the  lower  alternate  with  them. 
Stigma  capitate,  subsessile.  Fruit  fleshy  or  coriaceous,  remaining  en- 
closed until  near  maturity  in  the  inflated  perianth-tube.  Testa  tiuck, 
crustaceous. 

Fiower-heads  without  bracts  ;  leaves  1-2  in.  long    .        .        1.  Z>.  mueromUa. 
Flower-heads  with  numerous  bracts  ;  leaves  3-5  in.  loug  .        2.  D.  papyraoea, 

D.  Laureola,  Linn. ;  Hook.  Stud.  Fl.  322 — Spurge  Laurd — ^with  poiaonooi 
berries,  West  Europe,  North  Africa,  West  Asia,  has  greenish  flowers  in  short 
lateral  racemes.  D,  Afezereum,  Linn. ;  Hook.  Stud.  Fl.  322,  is  dedduoiu,  the 
pink  flowers  in  lateral  clusters  before  the  leaves.  North-East  Europe.  Sibeiia. 
The  bark  is  used  as  a  vesicant. 

1.  D.  muGronata,  Eoyle  111.  t  81. — ^VeriL  Laghune,  Afg. ;  KufS^^ 
kanihan,  gandalun,  gandlena,  channi  ntggiy  shalangri,  zhxkak,  zoaho^  *l^} 
rnashurf  swdna,  jUcri,  dona^  kagmri,  sind,  hdnsian,  kdnsai,  sondi,  Ph.  i 
Pechy  Sindh. 

A  tall  shrub^  branchlets  and  young  leaves  soft-pubescent  Lea^ 
coriaceous,  lanceolate  oblanceolate  or  Uiiear-lanceolate,  1-2  in.  long,  snh- 
sessile,  midrib  prominent,  terminating  in  a  short  sharp  mucio  with  in^' 


*• 
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inet  leticQlate  TeinB.  Flowers  white,  with  a  pink  tinge,  slightly  scented, 
ibseasile,  in  tenninal  heads  of  3-9  fl.,  without  bracts,  or  with  a  few  small 
iilj  deddnotiB  bracts.  Perianth-tube  |  in.  long,  outside  densely  grey- 
ymentose,  segments  acute,  ovate  or  lanceolate,  half  or  three-fourths  of 
le  length  of  tube,  tube  glabrous  inside  and  marked  with  8  longitudinal 
Birefl,  4  terminating  in  the  tips  of  segments.  Stamens  inserted  on  the 
>ngitiidinal  nerves,  those  of  the  lower  series  in  the  upper  half  of  the 
ibe.     Fruit  when  ripe  orange  or  scarlet. 

Eastern  flanks  of  Siiliman  range  between  3000  and  7000  ft.  Common  in 
le  Himalaya  between  3300  and  9000  ft.  Also  found  in  the  inner  more 
id  valleys  of  the  North-West  Himalaya.  FL  Sept.,  Oct. ;  fr.  May,  June 
'blooms  May -July,  at  times  Oct.,  the  fruit  usually  ripening  June -Oct."  — 
tewart).  Tne  iimorescence  is  sometimes  abnormally  enlarged  and  trans- 
cmed  into  angular  subglobose  lumps.  Attains  7-8  ft,  bark  shining,  dark 
nev  or  reddish  brown,  rugose  and  irregularly  undulate.  Wood  white,  mottled 
ito  wavy  lines,  soft,  used  in  Chamba  to  miu^e  charcoal  for  gunpowder.  Bark 
id  leaves  are  used  in  native  medicine,  the  berries  are  eaten,  out  are  said  to 
mse  nausea  and  vomiting.  On  the  Sutlej  a  spirit  is  distilled  from  them. 
/).  Ceu^itmireana,  Meisner  in  DO.  Prodr.  xiv.  535,  from  the  Pirpnnjal,  is 
escribed  with  wholly  glabrous  leaves  and  axillary  short-pedunculate  flower- 
eads.  I  have  not  seen  specimens  corresponding  to  the  description. 
/>.  curumincUaf  Boiss.  et  Hohenacker ;  DC.  Prodr.  536,  from  Kurdistan, 
ersia,  Afghanistan,  Beluchistan,  has  longer  pedunculate  flowers  and  short  ob- 
188  s^ments  of  perianth.  There  are,  however,  specimens  from  Afghanistan 
Ltermediate  between  this  species  and  Z>.  mticronata^  and  the  question  arises 
hether  these  species  shoulcl  not  be  imited. 

D.  oUoideSf  Schreber ;  as  described  by  Meisner  in  DO.  Prodr.  xiv.  533,  is 
oselv  allied  to  the  Himalayan  plant,  which  he  partly  refers  to  it.  All 
imalayan  specimens,  however,  botn  from  the  inner  and  outer  ranges,  Wlong 
»  one  species.  Dr  Stewart  proposed  to  imite  under  />.  oleoides  the  Hima- 
jan,  West  Asiatic,  and  Mediterranean  forms,  including  D.  acuminatOy  ImTi- 
fto,  coUina,  and  sericeay  and  this  view  will  probably  be  confirmed  by  far- 
ler  researches '  of  botanists  who  may  be  fortimate  enough  to  study  these 
mbe  in  the  Mediterranean  region.  Western  Asia,  and  India.  At  pre- 
nt  it  seems  preferable  briefly  to  state  the  slight  and  variable  characters  by 
hidi  these  European  and  West  Asiatic  forms  are  supposed  to  be  distin- 
lished : — 

1.  J),  deoideSf  var.  brachylobay  Meisner,  a  small  depressed  shrub.  Leaves 
owded  at  the  ends  of  branches,  glabrate,  acute.  Heads  of  2-6  white  fl.,  tinged 
ith  pink.  Segments  of  perianth  ovate,  acute,  shorter  than  half  the  tube.  FL 
lay,  June.    Western  Asia. 

i  D.  olecfide$y  ybi,  jatmineay  Meisner — Syn.  D.jasmineay  Sibth.  Fl.  Gneca, 
368 ;  J9.  glandulosoy  Reichenb.  FL  Germ.  t.  553.  Same  as  preceding,  but  seg- 
ents  of  perianth  acute,  lanceolate,  nearly  as  long  as  or  longer  than  half  the 
ibe.    South  Europe. 

3.  J),  huxtfdioy  Yahl ;  DO.  Prodr.  534.  Leaves  pubescent,  segments  of  peri- 
ith  subobtuse,  shorter  than  half  the  tube.    Western  Asia. 

4.  D.  coUina,  Smith  ;  Sibth.  FL  Grwca,  t  359  ;  Reichenb.  Fl.  Germ,  t  554. 
eaves  hairy  beneath.  FL  large,  pink  or  purple,  segments  of  perianth  ovate, 
3tnse.     South  Europe,  Asia  Minor.    Haray  m  England. 

6.  J).  sericeOj  Vahl ;  DO.  Prodr.  xiv.  535.  Leaves  oblanceolate,  obtusCj  pu- 
escent  beneath,  flowers  numerous  in  bracteate  heads,  segments  of  perianth 
stuse,  shorter  than  one-third  the  tube.    Greece,  Western  Asia. 

2  B 
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2.  D.  papsrracea,  Wall ;  Jacq.  Voy.  Bot.  t  148. — Syn.  Z>.  eamuMna^ 
WalL ;  D,  odora,  Don  Prodr.  FL  Nep.  68  (not  Thunb.)    Vem,  Niggi^, 
mahadeo  kaphvl  (Grod's  Flower),  Pb. ;  Set  baruwa^  Boipwrti^  N.W.P. 

A  tall  shrub^  branches  often  bi-  and  tri-fturcate,  yonngest  bianchleta^ 
slightly  pubescent      Leaves  subcoriaceons,  appioziniate  near  ends  of 
branches,  glabrous,  lanceolate,  3-5  in.  long,  narrowed  into  a  short,  mar- 
ginate  petiole,  midrib  prominent,  lateral  nerves  numerous,   indiBtmci 
Flowers  scented,  white  yellowish  or  purple,  sessile,  in  terminal  heads  of 
G-12  fl.,  surrounded  by  numerous  oblong  or  lanceolate  bracts.     Perianth- 
tube  \  in.  long,  pubescent  outside,  segments  ovate,  acute,  less  than  half 
the  length  of  tube.     Stamens  of  the  lower  series  inserted  in  the  middle  of 
the  tube.     Fruit  ovoid,  succulent,  red  or  orange  when  ripe. 

Himalaya  between  3000  and  9000  ft.,  &om  near  the  Indus  to  Bhutan.  Easit 
hills.  FL  March-Anril,  also  in  autumn.  Attains  7-8  ft,  haxk  ash-odouied, 
smooth,  smells  unpleasantly  when  bruised.  In  Nepal  and  Kunaon,  paper  is 
made  of  the  inner  nbrous  l)ark,  which  is  boiled  with  wood-ashes,  washeo,  and 
beaten  to  pulp  on  a  stone,  and  spread  on  frames  made  of  bamboo  matting. 
Daphne  paper  is  very  strong  and  tough,  does  not  crack  or  break,  veiy  dnrabl^ 
is  not  eaten  by  insects,  and  used  for  important  records.  There  is  a  tradition  in 
Nepal  that  the  art  of  making  paper  was  introduced  from  China  about  500^ 
years  ago.  Indian  Daphne  paper  much  resembles  some  kinds  of  Chinese  pap^. 
The  flowers  are  oflfered  up  m  Hindu  temples. 

/>.  odoTo,  Thunb.  ;  Japan,  is  similar,  but  has  more  coriaceous  leaves  and  a 
glabrous  perianth. 

2.  WIKSTBCBMIA,  Endl 

Trees  or  shrubs  with  opposite  or  alternate,  submembranous,  dedduoos 
leaves.  Style  terminal,  short ;  stigma  capitate.  Berry  at  first  indaded 
in  the  perianth,  which  splits  open  laterally,  and  ultimately  falls  ofL 

1.  W.  virgata,  Meisner ;  DC?  Prodr.  xiv.  547. — Syn.  W.  eaneiet»h 
Meisner ;  W,  scUicifolia,  D°«-  in  Jacq.  Voy.  Bot  t.  149 ;  Daphne  sericeOt 
Don  Prodr.  Fl.  Nep.  69 ;  D.  canescens,  Wall. ;  D.  virgatoj  WalL  Vem. 
Bhat  niggi,  thildk,  Pb. ;  Clianilia,  Kamaon. 

A  small  shrub,  with  slender  branches,  pubescent  with  long  soft  lud^ 
Leaves  subopposite  and  alternate,  lanceolate-oblong,  about  2  in.  long)  o^ 
short  petioles.  Flowers  white,  subsessile,  in  many-flowered  heads  oi 
spikes,  which  are  arranged  in  terminal  panicles.  Peiianth-tube  slender, 
pubescent  outside  with  soft  silky  hairs,  many  times  longer  than  the  otate- 
oblong,  obtuse  segments.     Ovary  hairy. 

Himalaya,  in  the  Panjab  to  near  the  Indus,  between  5000-7000  ft  Coniiw® 
in  Kamaon  and  Nepal.  Kada  hills,  Ceylon.  FL  June-Aug.  Paper  (infenor) 
and  rope  are  made  nrom  the  bark  in  Kamaon. 

Edgeworthia  Gardneri,  Meisner — Syn.  Daphne  Gardneri,  WalL,  is  a  1*^ 
shrub  with  herbaceous  lanceolate  leaves,  and  lar^,  dense,  subglobose  flo^*^* 
heads,  11  in.  diam.  Ovaiy  with  a  dense  tuft  of  stiff  hairs,  style  long,  filif^^*^ 
Nepal,  ffikkim. 
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LageUa  liniearia,  Lamarck ;  Bot  Mag.  t  4602,  the  Jamaica  Lace-JSark,  is  a 
niddle-flsied  tree,  with  OYOte  leayea  and  white  flowers  in  loose  terminal  spikes. 
Che  inner  bark  conaiatB  of  numerous  distinct  (annual)  layers  of  finely  reticulate 
One,  made  into  ropes,  whips,  paper,  lace,  and  all  kinds  of  wearing  apparel. 

Under  this  Order  is  generally  classed  Aquilaria  AgaUochOy  Roxb.  FL  Ind.  ii. 
ISS,  and  Trans.  Unn.  Soc.  xxL  199  ;  Hook.  Ic.  t  6  ;  Royle  111.  p.  171,  t  36,  a 
iige  tree,  with  alternate  leaves  and  decandrous,  bisexual  flowers,  the  stamens 
itoemating  with  short  scales  placed  in  the  mouth  of  the  perianth,  which  yields 
I  great  portion  of  the  famous  Aloes  or  Eagle-toood,  used  as  incense  and  to  make 
xnimentB  and  rosary  beads.    Mountains  east  of  Bengal. 

Order  LXIV.   ELJEAONEJE. 

Treee  or  ahmbe,  more  or  less  lepidote,  with  alternate  exstipolate  en- 
tin  leaves.  Flowers  usually  hermaphrodite,  or  unisezual  in  Illppophae, 
ngalar.  Perianth  inferior,  gamophyllous,  tubular,  with  a  4-lobed  limb, 
Tdrate  in  aestivation,  or  dimorphic  in  Hippophae  (of  male  fL  diphyllous, 
of  female  fL  tabular).  Stamens  usually  4,  epiphyllous,  alternate  with 
the  perianth  -  lobes ;  4,  with  subsessile  anthers,  between  the  2  perianth 
hms  in.  Hippophcie.  Ovary  free,  1 -celled,  with  a  solitary  erect  ovule, 
dosely  invested  by  the  persistent  accrescent  base  of  the  periemth-tube ; 
^yle  simple,  laterally  stigmatosa  Fruit  indehiscent,  enclosed  within 
tb  at  length  succulent  perianth-base ;  albumen  thin ;  radicle  inferior. — 
Koyle  IlL  322. 

nowenanisexnal,  dioicouB;  perianth  of  male  il.  2-leaTcd  1.  Hippophae. 

Fbwers  bisexual ;  perianth  tub^ar,  4-cleft     ....      2.  Elaaonith. 

1.  HIPPOPHAE,  Linn. 

Shmbs  or  small  trees,  often  spinescent,  with  alternate  narrow  leaves  and 
precocious  flowers.  Male  flowers  sessile,  in  the  axil  of  deciduous  bracts. 
Perianth  of  2  opposite  round  or  oblong  leaves.  Stamens  4.  Female 
Bowers  asdllary,  solitary,  pedicellate.  Perianth  tubular,  minutely  bifid  at 
Qie  mouth. 

^adsr  side  of  leaves  white,  velvety,  with  a  dense  tomentam  of 

ihort  stellate  hairs I,  If.  salicifolia. 

^ider  side  of  leaves  densely  clothed  with  white  or  rust-coloured 

itellate  scales 2,  ff.  rhamnoides, 

1.  H.  nlidfolia^  Don  Prodr.  FL  Nep.  68.— Syn.  H.  conferta,  Wall. 
Vem.  Ashuk,  Nepal ;  Surch,  Bassahir. 

A  large  shrub,  with  scattered  lateral  thorns,  the  ends  of  main  branches 
Qftmihomy.  Leaves  membranous,  2-3  in.  long,  linear-lanceolate,  narrowed 
loto  a  short  petiole,  edges  revolute,  green  and  glabrate  above  (pubescent 
vUle  young),  white  velvety  beneath,  with  dense  soft  tomentum  of  short 
Mite  hairs ;  branchlets,  petiole  and  midrib  clothed  beneath  with  circular, 
nngnkrly  indented  rust-coloured  scales,  a  few  ferruginous  scales  occasion- 
ifly  on  the  under  side  of  leaves.  Fruit  fleshy ;  seed  dark  brown,  shining, 
^ompreBsed,  ovate  or  obovate,  ^  in.  long,  with  a  deep  longitudinal  furrow 
<ni  oae  and  a  shallow  furrow  on  the  other  face. 
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Outer  and  middle  Himalaya.  Sutlej  valley  up  to  Chini  Baspa  valley  (Shoang, 
Sangla).  5000  to  10,000  ft  Kamaon,  Nepal,  Sikkim  (7000-10,000  ft)  Probably 
also  on  the  Bias  river,  and  in  the  lower  Chenab  and  Jhelam  valley.  FL  June, 
July  ;  fr.  Sept.,  Oct    Attains  20  ft    Hardy  in  England. 

2.  H.  rhamnoides,  Linn.  ;  Hook.  Stud.  Fl.  323. — Syn.  H.  ttbetana, 
Schlechtendal  in  linnsea,  xxxii.  296.  Vem.  Tsarapp^  tsarma^  Uar- 
mangy  sirmay  tsuky  tamt,  niechdky  tserkar,  Ladak,  Piti,  and  LahouL 
Regarding  the  following  names  it  is  uncertain  whether  ihey  relate  to  this 
or  to  the  preceding  species  :  Kula  bts,  bdntphuni,  amb,  kanda,  mUeeh, 
Pb. ;  DJiur  chuk,  tdrwd,  chukj  chuma,  N.W.P. 

A  large  thorny  shrub,  sometimes  a  small  tree.  Leaves  subcoriaceons, 
^2  in.  long,  linear-lanceolate  or  oblanceolate,  narrowed  into  short  petiole, 
edges  flat  or  revolute,  branchlets  and  under  side  of  leaves  densely  clothed 
with  silvery  or  rust-coloured  circular,  irregularly  indented  scales,  but  not 
pubescent ;  upper  side  of  leaves  with  a  few  scales  when  young,  glabrous 
and  dull  green  afterwards.  Fruit  fleshy,  orange  or  bright  scarlet  when 
ripe,  seed  dark  brown,  nearly  black,  shining,  obovoid,  slightly  compressed, 
less  than  ^  in.  long,  with  a  deep  longitudinal  furrow  on  one  and  a  slightly 
depressed  line  on  the  other  side.  The  specimens  from  the  inner  Himalaya, 
Tibet,  Afghanistan,  and  Central  Asia  are  silvery,  whereas  the  European 
shrub  has  often  ferruginous,  mixed  with  silvery  scales,  and  this  character 
does  not  furnish  any  distinction  between  H.  tihetana  and  rhamnoides. 
In  the  seeds  I  can  discover  no  difference. 

Afghanistan .   Inner  arid  tract  of  the  N.  W.  Himalaya,  chiefly  in  the  moist  gra- 
velly stream-beds  (Lahoiil,  Laduk,  Piti,  upper  Kunawar,  inner  Kamaon,  Til^t), 
between  7000  and  12,000  ft.,  found  as  high  as  15,000  ft  at  Darma  Yankti  in 
Tibet  (R.  Strachey  and  Winterbottom).    Beyond  India,  in  Central  Asia,  and 
in  Europe,  where  it  is  abundant  in  the  shingly  and  gravelly  valleys  of  the  Alpe 
and  Apennines,  along  the  Rhine  (as  far  as  Strasburg),  and  on  other  riven 
descending  from  these  mountains,  and  common  in  many  places  on  the  coast  o|  _ 
the  Mediterranean,  the  Atlantic,  the  German  Ocean,  and  the  Baltic.    CultiTste^ 
for  ornament  in  Euro^,  and  (as  a  fruit-tree)  at  EabuL    Fl.  and  fr.  May-Nov, 
The  geographical  limits  of  these  two  species  demand  farther  inquiir  on  tbe 
spot.   In  the  upper  Sutlej  valley  Dr  Stewart  and  I  collected  specimens  {m  18^/ 
of  H,  salicifolia  as  far  up  as  Cnini,  and  of  rhamnoidea  as  low  down  as  Bi\Nu 
below  the  mouth  of  the  Tidong  river,  and  the  specimens  collected  in  the  aiid 
region  of  the  upper  Sutlej,  Chenab  and  Indus  valleys,  and  on  their  tributan^:^ 
all  belong  to  H,  rhamnoides.    Dr  Stewart  regarded  both  as  one  species,  ai^^^^ 
remains  for  future  observers  to  determine  whether  there  are  intermediate  fo'C^ 
and  whether  (which  is  quite  possible)  H,  salicifolia  is  identical  with  the  E5'«bo- 
pean  and  Central  Asiatic  plant,  modified  by  the  influence  of  a  moister  clirs^'^^ 
and  less  severe  cold  in  winter.     I  do  not  attach  much  value  to  the  different  s^P'^^ 
of  the  seeds,  discussed  in  detail  by  Schlechtendal  (1.  c.  295),  for  I  find  that  f^^^ 


from  a  dark  centre.     It  should,  however,  be  borne  in  mind,  that  scales  and 
late  hairs  differ  in  degree  only  ;  and  it  will  be  an  interesting  inqniiy  to  7^—,,. 
intermediate  stages,  if  there  are  any,  and  to  indicate  the  connection  of  the  8C^^^^^^\f 
ture  of  this  fine  tomentum  with  the  difference  in  the  climatic  conditions, 
present  I  had  no  alternative  but  to  keep  the  two  forms  apart  as  distinct  s; 


ies. 
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GiegazioiiB,  on  dry  ground  a  low  proetrate  nhrub,  in  mou^t  placet*  a  »uiall 
tree  90  tt,  high,  with  stiff  thorny  branches,  trunk  sometimes  5-6  ft.  girth, 
often  forming  dense  thickets,  extending  continuously  for  miles,  and  nearly 
impenrions,  except  along  certain  beaten  tracts  (T.  Thomson,  West  Himalaya, 
195).  The  roots  of  the  European  shrub  are  long  spreading,  with  numerous 
root-ahoots  (drageons),  and  the  shrub  is  very  useful  in  the  French  Alps  in 
fixing  the  loose  gravel  and  rubble  of  mountain  torrents  and  ntream-beds.  The 
hark  ia  described  by  Stewart  as  follows — the  description  i>robably  refers  to  the 
Tibetan  plant :  ^  The  older  bark  gets  reddish  brown,  and  remams  for  a  time 
pretty  smooth,  that  of  the  trunk  is  3  lines  thick,  inner  substance  brownish  black 
with  white  dots,  externally  very  dark,  almost  black-edged,  white  occasionally 
showing  through  long  deep,  very  irregular,  vertical  and  shallow  short  transverse 
foirowB,  whidi  divide  it  into  tesselated  plates,  the  surface  of  which  is  smoothiRh, 
somewhat  shining,  but  undulated,  brownish  grey,  the  base  being  brown,  with 
white  elevated  specks,  circular  ana  transverse-oblong  to  6  in.  long.  The  bark 
has  from  a  little  distance  some  general  resemblance  to  that  of  Acacia  modesta,** 
The  wood  of  the  European  shrub  is  yellowish  brown,  and  has  distinctly-marked 
umnal  rings,  the  inner  or  spring  wood  of  each  ring  being  porous,  and  mainly 
eompoeed  of  numerous  moderat^sized  vessels,  the  outer  or  autumn  wood  being 
more  compact  with  fewer  pores,  medullary  rays  numerous,  very  fine.  It  is  used 
for  fuel  and  chaicoaL  The  thorny  branches  are  used  for  piled-up  hedges,  and  the 
dunb  18  invaluable  in  the  dry  treeless  tracts  of  the  inner  IlimalAva.  In  Lahoul 
^e  thickets  of  Himophdi  are  "  so  valued  as  to  be  considered  village  pronerty  " 
^Qeghom,  Panjab  Forests,  151).  The  fruit  is  intensely  acid,  but  boileu  with 
sogar  it  forms  a  palatable  and  wholesome  preserve  (H.C.)'  In  Kunawar  it  is 
loide  into  a  condiment  (Chatnx), 

2.  ElaJBAQNUSy  Linn. 

Trees  or  shruba,  occasionally  spinesccnt,  with  alternate  entire  leaves, 
densely  lepidote  at  least  on  the  under  surface.  Flowers  hermaphrodite  or 
unisexual  by  abortion,  regular,  pedicellate  in  axillary  fascicles.  Perianth 
tabular  or  dilatated  above,  with  a  spreading  4-valved  limb,  base  of  the 
tube  closely  constricted  around  the  ovary  ;  limb  at  length  deciduous,  cir- 
comsdaB  immediately  above  the  ovary.  Stamens  4,  epiphyllous,  alternate 
^th  the  perianth  lobes.  Fruit  enclosed  in  the  sncculcnt  persistent  and 
accreeoent  base  of  the  perianth,  with  a  bony  or  coriaceous  kernel. 

JLemel  thick,  osseous  ;  a  deciduous  tree 1.  i^.  harteMis. 

Xemel  thin,  coriaceous,  inside  clothed  with  a  dense  felt  of 
white  hairs. 
Free  part  of  perianth  campanulate,  not  more  than  twice  the 
lenffth  of  segments  ;  nuit  1-14  in*  lone  ;  an  evergreen 

shrub 2.  R  lati/olia. 

Free  part  of  perianth  tubular,  more  than  twice  the  length  of 

asgments  ;  fruit  i  in.  long  ;  a  deciduous  shrub  Z,  JB.  umbellala, 

1.  E.  hortenfliB,  M.  Bieberstoin.  —  Syn.  E.  anguatlfolia  and  E. 
crienialiSf  Linn,  (partly);  Sibth.  FL  Grseca,  t.  152 ;  Eeichenb.  Ic.  Fl. 
Genn.  t  549;  Bot  lleg.  t  1166.  E.  Moorcro/in,  WalL  Pers.  Zin 
Meid,  Vem.  Sarylty  Banjata^  Afg.  ;  Sirdng^  sirshingy  Tibet ;  Shiulikf 
O^.W.P. 

A  middle-sized  tree  with  sUveiy  grey  foliage  and  branchlets ;  branches 
shining,  reddish  -  brown.      Leaves  ovate-  or  oblong  -  lanceolate,  obtuse. 
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blade  1-3  in.,  petiole  \  in.  long,  under  side,  as  well  as  petioles  and  branch' 
lets,  covered  continuously  by  silvery  circular  scales,  composed  of  ladiatinj 
cells,  upper  side  dull  green  with  copious  scattered  scales,  midrib  promi- 
nent beneath,  main  lateral  nerves  4>6  pair,  indistinct  Flowers  yellow, 
fragrant,  axillary,  pedicellate,  1-3  together.  Perianth  silvery  outside,  gla- 
brous  and  yellow  inside,  the  upper  free  portion  campanulate,  4-dentate 
Fruit  axillary,  solitary,  ovoid-oblong,  red  when  ripe,  f  in.,  stalk  \  in.  long, 
kernel  oblong,  with  a  thick  osseous  shelL     Seed  oily. 

Indigenous  in  Central  Asia,  Syria,  Macedonia  and  Qreece.  Cultivated  in  the 
Mediterranean  region,  Afghanistan,  Beluclustan,  Yarkand,  and  in  Tibety  betweei 
7000  and  10,600  ft.  (Baltis,  near  Leh,  Nubra).  Thomson,  L  c  243,  describes  th< 
Masagnjis  (and  Apncot)  growing  in  places  in  Baltistan  where  ''no  coltivatioi 
could  ever  have  existed,"  but  adds  that "  they  were  too  few  in  number  to  be  leall^ 
regarded  as  indigenous."  Is  this  tree  ever  cultivated  in  the  Panjab  Himalayi 
under  the  name  of  Ghewdin  f  FL  (in  Tibet)  May-July ;  £r.  Aug.  The  tree  ii 
deciduous,  but  the  withered  leaves  remain  attached  to  the  tree  instead  of  faUin^ 
off  at  the  end  of  autumn.  Attains  25  ft,  with  an  erect,  straight  trunk,  5-6  ft 
girth,  and  a  rounded,  dose  handsome  crown.  Bark  thick,  fibrous,  smooth,  light 
&;rey,  between  deep  longitudinal,  ragged,  dark-brown  furrows.  Sapwood  nanow 
heartwood  dark  brown,  norous  and  soft,  medullary  rays  numerovis,  used  for  faet 
A  transparent  brown  and  white  gunLjdmilar  to  gum-arabic,  exudes  frcmi  woundi 
in  the  DiEurk  ^Beluchistan,  Stock^.  The  tree  is  mainly  cultivated  on  account  oi 
its  fruit,  which  is  acid  (sweetish  acid  and  mealy  when  ripe  in  Greece)  and  eat- 
able. A  spirit  is  distilled  from  it  in  Yarkand,  and  Moorcroft  states  that  the 
annual  yield  of  a  tree  is  often  16-20  lb.  of  dried  fruit    Hardy  in  England. 

2.  B.  latifoUa,  Linn.— Tab,  XIiVL— Wight  Ic.  t  1856.— Syn.  E. 
conferta,  Roxb.  Fl.  Ind.  L  440.  E,  feiruginea^  A.  Rich.;  DC.  Prodr^ 
xiv.  610.     Vem.  Ghiiodi,  mij?iaula,  Kamaon. 

Evergreen,  with  divergent  axillary  spines;   branchlets,  petioles  azi^ 
under  side  of  leaves  densely  clothed  wiUi  silvery  or  ferruginous,  drcuk^ 
lobed  and  dentate  scales.     Leaves  ovate-oblong,  acuminate,  blade  5^ 
in.,  petiole  |  in.  long,  upper  surface  glabrous,  shining.    Eloweis  few  or 
numerous,  pale  yellow,  scented,  pedicellate,  in  axillary,  often  shortly  pe- 
dunculate clusters.     Perianth  clothed  outside  with  silvery  scales,  the 
upper  free  part  (in  the  bisexual  flowers)  campanulate,  not  more  than 
twice  the  length  of  segments.     Fruit  ovoid-oblong,  1-1^  in.  long,  red  or 
yellow  when  ripe,  succulent,  putamen  coriaceous,  with  8  prominent  nhs, 
clothed  inside  with  a  thick  felt-like  coating  of  white  silky  hairs. 

Himalaya,  Kamaon  to  Bhutan.  (Panjab  1500  to  9000  ft,  according  to  Dr 
Stewart)  Kasia  hills,  Silhet,  Burma,  South  India,  Ceylon,  Indian  Archipebg^ 
FL  (usually)  Nov.-Feb.  ;  fr.  May,  June,  often  remaining  long  on  the  tree.  A 
tall  stragsUng  or  more  or  less  scandent  shrub,  or  a  snuul  tree.  The  woodR- 
sembles  mat  of  E,  hortensia.  The  fruit  has  an  agreeable  acid  taste,  eomeiniat 
astringent,  and  is  eaten. 

RoxDurgh,  L  c.  441,  describes  E.  arbcrea  (with  white  flowers,  DL  in  Htfh. 
Kew,  2432)  as  a  large  tree,  a  native  of  the  Garrow  hills,  firuit  shaped  W^  ^ 
olive,  but  much  larger.    Is  this  a  distinct  species  ? 

3.  B.  umbellata,  Thunberg.— Syn.  E.  parvlfoUa,  Wall ;  Royle  VH  t 
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81,  %  1 ;  Bot  Reg.  xxix.  t.  51.  Vem.  Oldwainy  kankol,  kankoli^  Pb., 
N.W.P. ;  Cfiwdin^  gaiwdi^  gahvi,  yhln,  (jiheiij  gidnhdUy  Idain^  bannietoa, 
Ph.  (I^  Stewart  gives  tiieee  names  to  E.  latifolia,  which  is  not,  as  far 
ailam  aware,  a  native  of  the  Panjab.) 

A  deciduous  shrub,  often  thorny,  the  current  year's  shoots  and  under 
lide  of  leaves  silvery  grey  with  shining  white  scales,  branches  dull  grey- 
ish-brown.    Leaves  oblong-lanceolate,  obtuse,  blade  1-2^  in.,  petiole  1  in. 
long,  under  side  densely  clothed  with  silvery  scales,  upper  side  bright 
green,  with  a  few  scattered  stellate  hairs.     Flowers  white,  axillary,  often 
2  or  3  together,  appearing  with  the  leaves  on  the  current  year's  shoots, 
l^floanth  silvery  outside,  white  or  pale  yellow  inside,  the  upper  free  por- 
tion slender,  tubular  or  elongate-conical,  the  4  teeth  less  than  half  the 
IsDgth  of  (the  free)  tube.     Fruit  ovoid  or  globose,  }  in.  long,  succulent^ 
polamen  ribbed,  coriaceous,  clothed  inside  with  a  dense  felt  of  soft  white 

Himalinra  from  near  the  Indus  to  Bhutan,  between  3000  and  10,000  ft 
C]!hiiuL    Japan.    Hardy  in  England.    Fl.  April-June.    The  fruit  is  eaten. 

I  follow  Maximo wic»y  Diasn.  Plant  Nov.  Jap.  Dec  viii.  560,  in  uniting  B, 
'^tmheUata  and  parvifdia,  and  in  distinguishing  them  from  E.  latifolia,  with 
"^hich  thev  are  united  by  Thwaitee,  Enum.  PL  ZeyL  252.  Dr  Stewart  consid- 
^arod  that  both  E.  Uuifolia,  the  flowers  {piil  sanjad,  d^Jcii  vhat)  sold  in  thu 
Panjab  drug-shops,  and  parvi/olia  were  found  in  the  Panjab,  but  the  latter, 
'Vith  white,  exquisitely  Heliotrope-like  scented  flowers,  much  less  common. 

Order  LXV.  LORANTHACEJE. 

Evergreen  parasitic  shrubs,  living  on  stems,  branches  or  roots  of  other 
shrubs  or  trees.  A  few  species  apparently  terrestrial,  are  probably  root- 
XMirasites.  Leaves  coriaceous,  entire,  usually  opposite,  often  wanting. 
]?lowerB  small  and  inconspicuous  or  larger  and  gaily  coloured,  regular, 
liermaphrodite  or  unisexuaL  Perianth  in  Viscum  and  Arcetithobium 
%imple,  epigynous,  with  2-4  valvate  lobes,  in  Loranthiia  apparently  double, 
^the  outer  (calyx)  adnate  to  the  ovary  with  a  free  truncate  or  toothed 
limb  (probably  an  annular  dilatation  of  the  axis),  the  inner  (corolla)  of 
^-6  &ee  or  equally  or  unequally  cohering  segments  (petals),  valvate  in 
SBstivation.  Stamens  as  many  as  perianth-lobes  or  petals,  opposite  and 
adnata  to  them.  Ovary  inferior  with  a  solitary  erect  ovule  adnate  nearly 
throughout  to  the  wall  of  the  ovary,  which  thus  presents  a  homogeneous 
^nass  on  section.  Fruit  more  or  less  baccate,  often  with  a  strongly  vis- 
€3008  mesocazp.  Seed  solitary,  albuminous,  in  Viscum  occasionally  poly- 
^mbiyonous. — Boyle  HL  235 ;  Wight  III  ii  63 ;  Oliver  on  LoranthacesB 
xn  Linn.  Soc.  Joum.  vii.  90. 

Tlowers  aniieznal,  dioicous  or  monoicous ;  perianth  coriaceous 
or' fleshy,  inconspicuous. 
Joints  not  sheathing ;  anthers  with  many  cells,  dehiscing 

by  numerous  pores !•  Viscum. 

Joints  terminating  in  a  cap-shaped  sheath  ;  anthers  1-celled, 

dehiscing  by  a  transverse  slit 2.  Arceuthobium. 

lowers  Usezufl,  showy ;  petals  5-6,  long,  linear,  free  or  connate    8.  Lokamtuus. 
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1.  VISCUM,  Linn. 

Glabrous  shrubs  with  trichotomous  or  dichotomouB  branches.  Leaves 
opposite  or  wanting.  Flowers  minute,  dioicous  or  monoicou&  Male  fl. : 
perianth  3-4-fi(l,  anthers  adnate  to  the  perianth-lobes,  multilocellate,  de- 
hiscing by  pores  on  the  inner  face.  Female  fL  :  perianth  3-4-lobed,  lobea 
deciduous  or  persistent.     Style  short  or  0. 

Leaves  flat,  conspicuous ;  perianth-segments  deciduous. 

Flowers  dioicous ;  berries  white 1.  V.  aBmntm 

Flowers  monoicous  ;  berries  dark-coloured. 
Berry  ovoid-oblong,  smooth ;  leaves  falcate  or  obliquely 

ovate,  acute 2.    F.  motwiemm^ 

Berry  subglobose,  warty  or  with  minuto  elevated  dots; 

leaves  obovate,  obtuse 8.    F.  orientale. 

Leaves  wanting ;  branches  flat,  jointed. 

Joints  cuneate;  berries  minute;  perianth •  segments  per- 
sistent        4.    F.  iirtkulatum. 

Joints  linear ;  berries  }  in.  diam. ;   perianth  -  segments 

deciduous 5.   F.  cUtenuatmn, 

1.  V.  albnm,  Linn.;  Hook.  Stud.  FL  324. — Syn.  V.  steUaium,  Don 
Fl.  Nep.  142  (probably).  Mistletoe.  Vem.  Turapdni,  Afg.;  Bhan^ra^ 
bdnda,  bambcU,  kakbanr/f  ahalu,  waJml,  rene,  reori,  reng^  Pb. ;  Bdn^  hcMtm 
N.W.P. 

A  rounded,  very  ramous,  yellowish-green  shrub,  about  2-3  ft.  diame  ^ 
wholly  glabrous.     Stems  terete,  branches  jointed,  dichotomous.     Leav^^ 
flat,  cuneato-oblong  or  oblanoeolate,  apex  rounded,  about  2  in.  long,  w%b 
3-5  indistinct  longitudinal  nerves.    Flowers  dioicous,  sessile,  in  clusters  of 
3  or  5,  in  the  bifurcations  of  branches,  enclosed  in  fleshy,  slightly  dliafe 
concave  bracts,  the  terminal  flower  solitary  in  a  cup-shaped  bract,  t&e 
lateral  flowers  in  pairs  (at  right  angles  in  the  case  of  5  fl.),  each  pair  in- 
cluded in  an  elongated  concave  bract,  with  rounded  edges.     Perianth-fig- 
ments triangular,  acute,  thick,  deciduous.     Berry  white,  smooth,  ahnost 
transparent,  subglobose,  \  in.  diam. 

Afghanistan.  Trans-Indus  on  the  eastern  slopes  of  the  Sidiman  nngeat 
3000-4000  ft.  N.W.  Himalaya  from  the  Indus  to  Nepal,  between  3600  and 
9000  ft  Europe,  Syria,  Caucasus,  Siberia,  Amurland,  Japan.  FL  Marcb* 
May  ;  fr.  Sept -Nov.,  often  remaining  long  on  the  tree.  The  Mistletoe  lives  on 
most  trees  (rare  on  Oak,  and  never  on  the  Horse-  and  Sweet  Chestnut)  in 
Europe.  In  the  N.W.  Himalaya  it  is  chiefly  found  on  the  Apricot,  PeoAi 
Ff/ru8  variolosa,  Crataegus  Pyracantha,  the  Walnut,  Elm,  Alnus,  Fcfvif^ 
nigra,  less  often  on  Favia,  the  Fear,  Olea  cutpidata.  Moras  serrata,  Safe 
Quercus  Ilex  (Afghanistan  and  Suliman  range),  and  has  once  been  fonnd  oo 
Oak  in  the  N.W.  Himalaya.  In  Lahoul  it  is  used  medicinally,  and  in  Euxopc 
bird-lime  is  made  of  the  viscid  pulp  of  the  fruit. 
'  When  the  seed  of  the  Mistletoe  germinates,  the  roots  penetrate  the  bark  to 
the  surface  of  the  wood,  where  they  spread  and  are  gradually  enclosed  by  ^ 
new  lavers  of  wooil,  and  thus  it  comes  to  pass  that  3ie  roots  of  Viscum  (^ 
Loranthus)  get  embedded  in  the  wood  of  the  foster-plant  The  tissue  of  ptf*" 
site  and  foster  plants,  however,  remains  always  distinct.  Branches  infested  with 
these  parasites  swell  out  irregularly,  are  often  twisted  and  deformed,  and  even* 
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tualhr  peruh.  The  tissue  of  the  parasite-roots  is  softer  thau  the  surrounding 
wood  of  the  foster-plant,  and  decays  readily.  This  explains  the  curiously 
grooved  cavitiefl  or  cup-shaped  hollows  in  tne  wood  of  trees  which  have  been 
attacked  by  Loranthns.  Some  species  of  Viscum  throw  out  superficial  roots 
^om  their  stem,  which  attach  themselves  to  the  bark  of  the  foster-plant  bv 
fluckera.  Regarding  the  anatomy  of  the  Mistletoe,  and  the  alt<.*ration8  which 
Ihe  wood-tissue  of  the  Maple  and  other  trees  imtlergoes  when  attacked  by  it, 
Harley  on  the  Parasitism  of  the  Mistletoe  (Trans.  Linn.  Soc.  xxiv.  175). 

2.  V.  moiioieiim,  Roxb.  FL  Ind.  lii.  763.— Syn.   F.  bengalense,  Hoxb. 
in  Herb.  Kew,  t  1181 ;  V,  faleatum,  WiiU. 


Stems  terete,  branches  jointc<l,  trichotomous,  or  dichotomous  by  tho 
•^■Jx)rtion  of  the  central  or  one  of  tho  side  shoots.  Leaves  bright  green,  flat, 
adcate  or  obliquely  ovate,  acute,  narrowed  into  a  sliort  |)etiolo,  2-4  in.  long, 

ith  3-5  prominent  longitudinal  nerves,  edge  slightly  undulate.     Flowers 

onoicous  (sometimes  dioicous?),  short-pedicellate,  in  axillary  peduncu- 
Xx:ite  clusters  of  3-5  flowers,  supported  by  a  common  transversely  oblong 
^i^ncave  bract,  with  acute  cusps.     Berry  smooth,  oblong,  blackish-brown 

hen  ripe,  \  in.  long,  on  a  short  stalk. 


This  species  is  with  certainty  known  only  from  the  Simdorbans  (Rozbuigh), 
^^ilhet,  the  Kasia  hills  (to  3000  ft),  the  Sikkim  Teroi  and  lower  hills  (to  4000 
^'^X^^d  Qorakhpur.  Oudh  forests  (on  Elceodendrmi  Jioxburghii),  according  to 
^J).  collected  by  K.  Thompson  and  identified  by  Dr  Stewart,  which,  however,  I 
«^ave  not  seen.  There  are  also  specimens  in  Herb.  Kew  collected  bv  Edgeworth 

Bands,  on  Zizupkui  xylopyra  and  Bassia  latifolia,  which  probably  belong 

thir  species.    Fl.  May  ;  ir.  Aug.,  Sept 


3.  V.  orientale,  WiUd.;  W.  &  A.  Prodr.  379 ;  Bonth.  Fl.  Hongkong. 
1 41 ;  Blume,  FL  Javae  (Lorantheae),  tab.  24,  25. — Syn.  V,  verticillatum^ 
Uoxb.  FL  Ind.  iiL  764  (not  Linn.) 

Stems  terete,  branches  jointed,  trichotomous  or  by  abortion  dichoto- 
xnous.  Leaves  flat,  thick,  fleshy-coriaceous,  obovate,  obtuse,  1-2  in.  long, 
"With  3-5  indistinct  longitudinal  nerves.  Flowers  monoicous,  short-pedi- 
cellate, in  axillary  short-pedunculate  or  sessile  clusters  of  3-5  flowers, 
often  several  clusters  in  one  axil,  each  cluster  supported  by  a  common, 
txansversoly  oblong  concave  bract.  Berry  globose  or  subgloboso,  \  in. 
<iiam.9  ^^  numerous  minute  prominent  dots,  emd  often  with  larger 


Behar,  South  India,  Ceylon,  Indian  Archipelago,  Hong  Kong.  Fl.  March- 
<^ime.  The  characters,  geographic  distribution,  and  foster- plants  of  this  and 
^he  preceding  species  demand  farther  inquiry,  and  particularly  better  examin- 
ation of  the  growing  plants ;  they  seem  to  be  very  closely  allied. 

4.  V.  articniatnm,  Burm. ;  Benth.  Fl.  Hongkong.  141.  —  Syn.  V. 
^^Momlifarmey  Blume,  L  c.  t  25  B ;  W.  &  A.  Prodr.  380 ;  Wight  Ic.  t 
l018,  1019,     Vem.  Pand. 

A  small  leafless  parasite,  with  numerous  slender  branches,  forming 
'^Xifts  from  a  few  inches  to  2  ft.  in  length.    Stems  terete,  branches  fleshy. 
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trichotomouB,  flat,  jointed,  joints  |-J  ^- 1^^8>  linew^cnneate,  from  a  ntp«^ 
row  base  widening  upwards,  not  striate,  but  often  with  a  prominent  miiL^ 
die  line.  Flowers  monoicous  (sometimes  dioicoua,  yar.  eoraUoides^  I^ 
Wight),  sessile  and  clustered  at  the  end  of  joints ;  segments  of  peziant^ 
minute,  triangular,  persistent.  Berry  globose,  very  small,  crowned  by 
the  persistent  segments  of  perianth,  3-4  in  sessile  dusters. 

Himalaya  from  Hazara  to  Kamaon  4000-9000  ft.  Kasia  hills,  meuntaiM  of 
South  ln(ha  and  Ceylon.  Mt  Ophir,  Malacca,  Java,  China  and  Japan,  QaeeDf- 
land  and  New  South  Wales.  FL  May-July  ;  fr.  Oct-Nov.  Grows  on  a  gj«t 
variety  of  trees  ;  in  the  N.W.  Himalaya  on  Quercus  lUx  (Jani  and  Kunii  in 
Kunawar),  tncana,  annulata,  dilaUUa  (Jaunsar),  on  Bkus,  OleOy  Bhododendnm 
arixn-eum,  and  the  Apricot  tree ;  in  the  Nilgiris  on  Ewrya;  in  Japan  on 
Symplocos  and  Litscea. 

6.  V.  attenuatmn,  DC. ;  W.  &  A.  Prodr.  380.— Syn.  F.  dichoio-  \ 
muniy  Don  FL  Nep.  U2  (probably).  Vem.  Budu,  pand,  Pb.,  N.W.P.;  ; 
Patha,  Banda ;  Bdrida,  C.P. 

Stems  terete,  branches  flat,  jointed,  di-  or  tri-chotomoos,  forming  looee 
tufts  up  to  3  ft.  long  ;  joints  1-2  in.  long,  striated  with  6-12  prominent  , 
ribs,  tapering  towards  the  base,  generally  linear,  less  than  ^  in.  wide,  but 
sometimes  oblong  or  ovate-oblong.  Flowers  monoicous,  s^sile,  in  sewite 
clusters  of  3  at  tjie  ends  of  joints,  each  flower  supported  by  a  rounded, 
often  ciliate  concave  bract.  Perianth-segments  thick,  triangular,  decidnoDL 
Berry  subglobose,  J  in.  diam. ,  yellow  when  ripe.  I  retain  the  name  aojepted 
by  Wight  &  Amott,  but  believe  that  farther  researches  will  identify  tbe 
plant  with  V.  compremim,  Poiret,  Encycl.  M^th.  SuppL  iL  861  (1S1^)» 
Blume,  1.  c.  t.  26,  in  which  case  this  name  will  take  precedence.  Uiqaeis 
identification  of  V,  artiadatum  (monili/orme)  with  V.  compresgwn  (FL 
Ned.  Ind.  L  pt.  L  806)  I  fail  to  understand,  the  2  species  (as  I  take 
them)  being  completely  diff'erent. 

Sub-Himalayan  tract  and  outer  ranges  from  the  Ravi  to  Assam,  ascending  J" 
the  Panjab  to  3000,  in  Kamaon  to  6000,  in  Sikkim  to  6000  ft.  Kasia  hiUfc 
Behar,  Banda,  South  India,  Ceylon,  and  Java.    Fl.  June-Oct 

2.  ABCEUTHOBIUM,  M.  Bieberstem. 

Leafless  parasitic  shrubs  with  articulate  branches.  Flowers  minute, 
dioicous.  Male  fl.,  perianth  3-5-partite.  Anthers  sessile,  1-celled,  de- 
hiscing by  a  transverse  slit.  Female  fl.,  perianth  2-dentate.  Stign* 
sessile. 

1.  A.  Oxycedri,  M.  Bieb. ;  Ledebour,  Fl.  Ross,  ii  380.— Syn.  ^i^ 
cum  Oxycedri,  DC.     Vem.  8huk,  /8St,  LahouL 

A  small  parasite,  with  fleshy  stems,  dividing  di-  or  tri-chotomously  uito 
numerous  jointed  branches,  forming  dose  tufts  1-5  in.  long ;  joints  (o» 
the  lower  branches)  about  ^  in.  long,  nearly  four-sided,  somewhat  com- 
pressed, terminating  in  a  cup-shaped  shea&  which  encloses  the  1»*  ^ 
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the  next  joint.  Flowers  dioicoos,  sessile  in  fascicles  of  3-5,  half  immeised 
in  ooncave  bracts.  Fmit  short^talked,  ovoid,  mucronate,  ^  in.  long, 
ileshjy  deep  green  or  Uackish,  white  when  dry ;  seed  in  the  lower  half, 
cylindrical,  thrown  out  with  great  force  when  the  fruit  is  ripe,  often 
2-3  ft  oS,  and  being  covered  with  a  viscous  pulp,  attaches  itself  readily 
to  any  branch  upon  which  it  falls. 

"nus  remarkable  plant  grows  on  Jundpenu  excdsa,  in  Lahoul  on  the  Upper 
Chenab.  at  9000-11,000  ft,  where  it  was  discovered  by  the  Rev.  H.  A.  JsoBchke 
erf  the  llbet  Moravian  Mission.  It  pushes  long  creeping  roots  between  bark 
and  wood,  and  thus,  as  well  as  by  seed  gradually  overspreads  the  plant  on  which 
it  has  once  taken  root,  often  killing  the  branch  or  the  entire  tree.  Male  and 
female  plants  are  found  on  the  same  foster-tree.  The  fruit  ripens  in  winter, 
fourteen  months  after  flowering.  The  some  species  grows  on  Jttnipenu  Oxy^ 
eedri  and  on  /.  communU  on  the  Caucasus,  in  Armenia  and  Kurdistan,  Du- 
mafciay  the  French  Alps  (Basses  Alpes  near  Sisteron),  Algeria,  and  (on  Pinu$ 
jMmdenma  and  other  species)  in  America  on  the  Rocky  Mountains,  in  California 
and  Mexico. 

3.  LOBANTHUS,  Linn. 

Shmbs  with  opposite,  rarely  alternate  leaves,  often  with  stellate  hairs. 
Slowers  nsoally  large,  showy,  usually  hermaphrodite.  Calyx  adnate, 
limb  entire  or  toothed.  Petals  3-6,  epigynous,  free  or  equally  or  unequally 
€5Qheiing  below.  Stamens  subequal  or  alternately  shorter,  epipetalous 
{rarely  free);  anthers  variously  aiB^ed,  elliptical  to  linear,  occasionally 
mnltilocellate,  dehiscing  longitudinally.  Ovary  inferior ;  style  elongate, 
stigma  capitate.     Fruit  more  or  less  fleshy,  with  a  single  seed. 

Pctftia  free  ;  pedicels  opposite,  in  the  axils  of  deciduous  bracts .     1.  JD.  liguatrinus, 
Petab  connate  into  a  tobe  ;  pedicels  generally  alternate. 
Flowers  tetramerons ;  pemcel  and  ovary  nubescent 
Branchlets  and  under  side  of  leaves  stellate-tomentose. 
Ovary  turbinate ;  berry  clulndiaped. 

Leaves  ovate,  5-7  in. ;  petiole  1  in.  long     .                ,    2,  L,  pulverukntus. 
Leaves  broad-ovate  from  sub-cordate  base,  2-8  in. ;  peti- 
ole 4  iu.  long 3.  JD.  cordifoHtu, 

Ovary  cylindric  ;  bernr  cylindrio  or  ovoid      .        .        .     4.  L.  vestUus. 
Branchlets  and  leaves  glabrous ;  flowers  red  and  green  in 

lateral  fasciculate  umbels  or  corymbs  .  ,    6.  L.  umbelltfer. 

Flowers  pentamerous ;  pedicel  and  ovazy  glabrous        .        ,    6.  L,  long\/loru8. 

1.  L.  lignstrinns,  WalL  in  Boxb.  FL  Ind.,  ed.  Carey,  iL  219. 

A  parasitic  shrub  or  a  small  (apparently)  terrestrial  tree,  probably  par- 
^%itic  on  roots.  Branches  grey,  young  shoots  and  inflorescence  with  slight 
^Qrmginons  pubescence.  Leaves  opposite,  glabrous,  coriaceous,  the  upper 
Sometimes  alternate,  ovate-lonoeolate,  narrowed  into  a  short  petiole,  1-3 
^  long.  Flowers  ^  in.  long,  pale-pink  outside,  deep-red  inside ;  pedicels 
^^lipoflite  in  the  axils  of  limceolate  deciduous  bracts,  in  axillary,  often 
^chotomons,  panicles  or  racemes,  which  are  shorter  than  the  subtending 
loaf;  small  persistent  ciliate  bracteoles  at  the  base  of  calyx.  Corolla 
^f  4  distinct  linear  petals,  the  upper  half  spreading  or  reflexed,  the 
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.  -^r  ^lui  L  n--rj:zu  jira  \  inr-aiiti-L  ^htly  expanding  tube.  Fik- 
zx=£zs  r?-i.  .i^ai:ntni  -j  -.ce  '-asm  !L  7«gu;  aiitheis  bashed.  Oriij 
Tsrr-^:  mjtnrcee.  AniracT  .ic^.  *scrat.i3*i  :t  an  OTite,  acute,  semi-amplexi- 
a;=i.  ^rruw.  i  i3t:ie«.>ie.  u&i.  'lupiHfti  tj  zht  nanow,  entire  calyx-limb; 
-dZLi    iiiiiaia.     Jrziz   .vcji.  j  ai.  joi^  trancate  at  top,  brown  whoi 


:•_• 


i-^n— i.  T=i;:  -z'i   ^i:crji:zijLyT2ji2m;»z?:Ei:h*  Jumna  to  Sikki^ 
=^    -    ^••'    I.     £..:^  .iILi.    ^- iLir^'iIy.    Ge^iallT  parasitic,  on  iAcaii 
-.--  '•'ic^      c'^  ^-^jie*! .   u:a2iL    acrcnEszii.7 .  ^di^miial  bj  Dr  Hooker  id  tke 


il   1   :-   ±il. — TeiXL   Parand,  Eamaoii; 


-s.  -v.  II.  ^' •.•!':-  Tarsare  rrrf*  rnKxaen,  irrur^  shoots,  and  under  ode 
:  ^  :iLJ  -zav»a  tus.  -^as^  --eilLwanrwaiaB-  mealr,  stellate  tomentm. 
-^•. -6  .:t-r-«r*rnc,  77.s:e.  .'♦-cace'jua,  :v^se.  "biade  5-7  in.,  petiole  1  m 
--=:;  >1"  =am  -Jiirr^  itr-hs  .a  tnaer  ade  erf  zziidnb.  Flowers  pile- 
c~***::i.  '.-=...:::;.  ~iu.:£.7  xiDbiiaaBe.  m,  iOiiff  pe«iiwls>  in  lateral  noonfli 
^.  .  i:  ^  ZL  .  =^.  ^iii.::!  AT!  .lisn  aKiirzIaffi  inii  axfUarr.  or  in  the  ixikof 
3^r:i  .rar»<->  :ra&:2  ^jc*r.  '?u?  1  saftH.  persBSens  bracteole  at  the  bise  of 
.'•i'^.r*'.  .'  r  J-i  -£ec;er.  "siraiiK;  lur^w. :  Kgrneots  linear,  unilateRd,iM 
•n-.-^iiiri  's.^  .•zJTS'Ji  c  -j%  rjxM,  \:izhifn  SMZ&xed.  about  as  long  as  &<* 
7-r*i.ii  .1  :-  ur^=g3^  .%u^  h'tiB'  X  i  bnwn  linear  connective.  Stigsa 
-znn  lO:.  jar:: LA.     I^rr-  r  'jl  Icmc.  £ab-^hap«d.  mealj. 


v.r-^.  z,  >c<ti:ri-r-:  :t  ^**'  ^  Nicisil.  Sikirm  T-aai  and  outer  hilU, BhttUa, 
,'.-:;7r^  /"r*  -."riivis!-     a  J«^i  -^"itcww:.  VTiinn     FL  Dec-June. 


-L  <■  :-.  X-'.':"  7xrtei:e     7£aii4Jiiet&  jnimg  shi>7ta»  infloreecence,  awi 
i'ir  ^i  :*.-    [  t  ■1-'*^  ^  it-^  nitn:os*».    LdBTis  acuoote.  broad-OTste,  obtos^ 


±' !::  I  vi  v-  r-^VL-  >*«.  iLaiie  --J.  'sectle  t  in.  lena.  Flowers  1  in. 
•■irsiiU*  -r-.i.:  -ai-^-^  r  nscy  stellace  ^umentum,  on  short  pediceh,  o  1 
?:i-:r:  !iia;ra*  i;*.!:'  c^-C'-us  ."vrTTibs.  bcuts  none,  but  a  small  peEffitent 
*:rua-.-*j  ij  '.:•.*  *?»&«  .1  jv-mj.  Copjila  slender,  tubular,  sbaxgbt  * 
T!^ir:i^7  rir^-L  ^.riiviics?  k  Linc^^Iace.  ibcut  one-third  the  length  of  talft 
Jjirlier?  "jdiui::  .--u  !•.  c:?rr  riiaa  ree  portion  of  lilament.  cells  adnato  to  • 
liz.e.ir    'rnis*?  :*.c:i»r«.'ri"«.    S^;ma  ^ub-^oaped,  with  a  pointed  oanicil  t^ 


^  L^S-T'  "     ir..!!  i juntiii:::  ;c  itfad  a^w  of  P^*jtania\  Gaihwal  and  KiWKWt 
-iniiin^  :.  ;•*•  ±.     H.i.7irbaca  in  deiiar.     FL  y-jr.-Dec 


X    L  wvstxtas.  Will  L  i  iI5.  jmi  PL  As.  rat  t  230.— Ten.  jM 

A  i^iiu:.  7  :i:«:t  ranaice  :  branchZefci^  young  shooti,  infioroReiiee^  ^ 

:t  LeaTMs  wiili  Ikin;^  ]^rraginon»  umentom.    Leaves  coiiaccoo^ 

owa&e-obiijcg  or  -CsuceoLiGe,  narrowed  into  a  petiole  ^  ia.  loogi 
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blide  2-3  in.  long,  Bhining  above,  concave  and  densely  tomentose  beneath, 
maigins  lecorved.  Flowers  }  in.  long,  tomentoee,  rust-  and  cinnamon- 
colouied  outside,  poiple  and  smooth  inside,  subsessile  in  compact  lateral 
dnflters ;  bracts  none,  but  a  small  persistent  ovate  acute  bracteole  at  the 
base  of  ovary.  Calyx  indistinctly  toothed.  Corolla  tubular,  apex  sub- 
globose  in  bud ;  segments  4,  thick,  concave,  ovate,  acute,  spreading,  half 
Uie  length  of  tube.  Anthers  basifixed,  shorter  than  free  part  of  filaments. 
Ovaiy  cylindric,  rounded  at  the  base ;  stigma  capitate,  3-lobed.  Berry 
cyHndric,  or  ovoid,  ^  in.  long. 

N.W.  Himalaya  from  the  Ravi  to  the  Sarda,  amending  to  70()0  ft,  on  Quer- 
CM  ineana,  Odina  Wodier,  SchUichera  tryu^a^  Jiandia,  Oudh  forests,  Nepal, 
Kasia  hills  (on  Oaks  and  ElascignuB).  1*1.  Oct.-Jan.  (most  part  of  the  year, 
WaU.) 

5.  L.  vmbellifer,  Schultes.— Syn.  L.  umbellatusy  Wall.  1.  c.  222  (not 
Both).     Yem.  Bdndcu 

GlabrooB,  with  long  verrucose  branches.  Leaves  opposite,  ovato-lan- 
eeoUiey  glabrous,  coriaceous,  blade  4-6  in.,  petiole  ^  in.  long.  Flowers  1^ 
in.  long,  blood-red  at  base,  green  at  top,  in  lateral  fasciculate  umbels  or  in 
short  corymbs ;  bracts  none,  but  small  bracteoles  at  the  base  of  ovary ; 
peduncles,  pedicels,  ovary,  and  outside  of  corolla  slightly  pubescent  Calyx 
shorty  4-dentate.  Corolla  tubular,  slender ;  segments  4  linear,  reflcxcd, 
quarter  the  length  of  tube.  Anthers  basifixed ;  filaments  short,  strap- 
shaped,  free  portion  much  shorter  than  anthers.  Stylo  angular,  stigma 
minute,  capitate. 

Himalaya,  Sutlej  to  Bhutan,  between  3000  and  10,000  ft  Kasia  hills.  Has 
be^i  found  on  Rhododendron  arbor eum^  Andromeda,  and  Salix  habylonica, 

6.  -L.  longiflonui,  Desrousseaux;  W.  &  A.  Prodr.  384  ;  Wight  Ic.  t  302. 
—Syn.  L.  bieolar,  Roxb.  Cor.  PL  t.  139 ;  Fl.  Ind.  i.  548.  Vem.  Pawl, 
ftmui,  Pb. ;  Bandar  C.P. ;  Patlia,  Banda ;  Bara  manda,  Beng. 

A  large  handsome  parasite,  wholly  glabrous,  bark  grey,  with  numerous 
Woody  branches,  large  leaves,  and  handsome  flowers.  Leaves  thick-coria- 
oeone^  usually  opposite,  extremely  variable  in  shape,  from  linear  (L.  fal- 
caiu8,  Linn.,  South  India,  Ceylon)  to  oblong  broad-ovate  and  rotundate 
Mth  amplexicaul  base  (L.  amplexifolim,  DC,  South  Lidia,  Ceylon) ;  lat- 
eral nerves  usually  indistinct.  Flowers  large,  1^-2  in.  long,  the  lower 
pcirt  red,  the  upper  green,  in  unilateral  racemes ;  pedicels  as  long  as  or 
longer  than  ovary  ;  bracts  none,  but  a  semi-amplcxicaul  concave  bracteole 
at  the  base  of  ovary.  Corolla  tubular,  curved,  split  half-way  down  between 
two  segments,  swelling  from  the  base  to  within  a  third  of  the  mouth,  then 
Contracting  a  little;  segments  5,  linear,  reflexed  to  one  side.  Anthers 
basifixed,  narrow-linear,  equal  in  length  to  the  free  portion  of  filaments ; 
filaments  attached  above  the  base  of  corolla-segments.  Ovary  glabrous, 
cylindrical  or  urceolate,  with  a  rounded  base,  topped  by  the  projecting, 
entire,  or  irregularly  dentate  calyx.  Berry  oblong,  pulpy,  crowned  with 
the  cup-shaped  calyx,  black,  \'\  in.  long.   A  remarkable  form  with  oblong 
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leaves  and  pabeeeent  ovaiy  and  pedioela  horn  Western  India,  pediapsa 
difltinct  spedea.  (Belgaom — ^Yem.  KokamphQl  ka  handa^  on  FlaeourtiOf 
Chloroxylon^  and  Chrcvmu) 

The  most  common  of  the  Indian  species  of  LoraiUku$,  In  the  Siwalik  tnet 
and  outer  Himalaya  it  extends  west  to  the  Jhelam,  ascending  to  9000  and  it 
times  to  6000  ft.  in  the  Paniab,  and  to  7500  ft.  in  Ejunaon.  Common  in  Oofli, 
Bei^^  Centnd  and  South  India,  Ceylon,  and  Banna ;  also  in  North  AastnUi, 
Queensland,  and  New  South  Wales.  Grows  on  most  trees^ — ^in  North  lodii 
chiefly  on  MtliOj  Bauhinidy  AOnaia  procera,  Aeada  modettOy  the  Peach  tnd 
Pear  trees,  on  EaUlera  tinetcria;  in  Cfudh  on  Buchanania,  Biusioy  IHomrot; 
and  in  most  parts  of  India  it  infests  the  Mango  tree  ;  the  branches  on  wnidi  it 
grows  swell,  get  disfigured,  sickly,  and  eventually  die.  FL  chiefly  from  No?. 
to  June,  but  in  places  thionghout  the  year. 

Ordkb  LXYL  SANTALACEJE. 

Shmbe,  ondershrabs,  or  trees,  sometimes' (7%e9tum)  parasitic  on  the 
roots  of  other  plants.  Leaves  alternate  or  opposite,  entire,  without  stqpuleB. 
Flowers  r^ular,  hermaphrodite  or  nnisexiud«  Perianth  epigynous,  gano- 
phylloos ;  limb  3-4>lob6d ;  lobes  valvate  or  snbvalvate  in  sestivation.  SU- 
mens  as  many  as,  and  opposite  to  perianth-lobes,  epiphyllons.  OvtryiB- 
ferior,  1-celled,  with  a  firee  central  placenta,  bearing  2-5  pendulous  pviilea 
Fruit  a  nut  or  drupe,  1 -seeded ;  seed  albuminous,  with  a  straight  embi7o» 
radicle  superior. — ^Koyle  HL  322. 

Flowers  bisexual,  in  short  axillsry  panicles  ;  stamens  4-5 ;  small 

trees  with  opposite  leaves 1.  Sabtaidv- 

Flowers  male  ana  bisexual ;  stamens  S ;  male  fl.  in  pednncnlate 
closters,  arranged  in  lea^  racemes ;  female  fl.  solitary ;  shrubs 
with  alternate  leaves 2.  Osma. 

1.  SAHTALirM,  Linn. 

Trees  or  shrubs  with  opposite,  rarely  alternate  leaves.  Perianth  cam- 
panulate ;  limb  usually  ^-lobed.  Stamens  opposite  to  the  perianth-lobes. 
Central  placenta  of  the  ovary  filiform,  ovuliferous  near  the  base.  Fruit  a 
drupe  with  a  pitted  or  roughish  putamen. 

1.  8.  album,  Linn. ;  Bedd.  FL  Sylv.  t  256 ;  Roxb.  FL  Ind.  L  442; 
Bot.  Mag.  t.  3235. — Syn.  S.  myrHfoliuniy  WaU. ;  Sirium  myrtifdvix^ 
Bozb.  Cor.  PL  t.  2.  Sandalwood,  Sans.  Cfhandana,  Yem.  Chandan^  cha^ 
duly  sandal.     (OandJuiy  Can.) 

A  small  evergreen,  glabrous  tree ;  leaves  opposite,  ovate  or  oyateJan- 
ceolate  ;  blade  about  2  in.  long,  narrowed  into  petiole  ^  in.  long.  Flowers 
deep  brownish-purple  or  blood-red,  inodorous,  in  axillary  cymose  panicles* 
Perianth  campanulate,  limb  of  4  valvate  triangular  segments.  StamflD^ 
exserted,  adnate  to  the  perianth-tube,  and  alternating  with  4  rounded  ob- 
tuse scales.  Style  as  long  as  perianth.  Berry  blade,  globose,  l-seedei 
(For  development  and  fertilisation  of  the  ovule,  see  Griffith  on 
Ovulum  of  Sant  album  in  Trans.  Linn.  Soc.  xviii  59.) 
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ligenoos  in  the  drier  digtricto  of  the  peninsula,  |>articularly  in  Mysore, 
dmg  south  to  the  Madura  district  and  north  to  Kolapur ;  also  on  Uie 
af  tfie  Coromandd  coast.  Timor  and  East  Java.  Grown  in  gardens  in  the 
an,  Bengal,  Central  India,  Quzerat,  Rajputana,  as  far  north  as  Saharan- 
FL  Malrch-Julj,  also  at  other  seasons.  Attains  20  ft.  and  a  girth  of  3  ft., 
alfinder  drooping  branchlets,  and  light  folia^.  Is  mainly  spread  through 
gencj  of  birds,  and  springs  up  abundantly  m  hedges  and  in  the  midst  of 

e  aapwood  is  white  and  scentless,  the  heartwood  yeUo^-ish-brown  and 
dy  scented ;  weight  55  lb.  (Fowke^,  58  lb.  (Skinner) ;  value  of  P.,  878 
n)|  874  (Skinneiy.  The  hcartwooa  is  used  as  incense  and  perfume,  and 
nriiig.  It  is  an  important  article  of  trade  in  India,  and  largely  exported 
ina  and  Arabia,  where  it  is  mainly  used  as  incense.  In  Madras,  the  wood 
leeD  found  admirably  suite<l  for  engraving,  nearly  as  good  as  boxwood, 
^  not  quite  so  hard.  Sandalwood  oil  is  distilled  from  the  wood, 
latfttions  of  Sandalwood  have  been  established  in  Mysore  and  in  the  Madras 
cUoicy.  The  climatic  conditions  under  which  it  seems  to  thrive  best  are  : 
ifidl  oetween  20  and  50  inches;  and  the  following  limits  of  temperature 
^  the  different  seasons— cold  season  70^-80'',  hot  season  80^-90°,  rainy  sea- 
(f-SXf,  autumn  70^-80**.  The  heartwood  of  the  tree  grown  in  North  India 
,  slight  scent 

e  export  of  Sandalwood  from  India  to  China  is  very  old.  Other  species  of 
aUuHy  which  likewise  yield  fragrant  Sandalwood,  grow  on  the  islands  of  tlie 
k.  About  1778  the  export  or  Sandalwood  from  the  Sandwich  Islands  to 
a  commenced  on  a  large  scale.  An  interesting  sketch  of  the  history  of  the 
oesian  Sandalwood  triule  is  given  in  Seemann  s  Flora  Vitiensis,  p.  212. 

2.  OSYBIS,  Linn. 

reee  or  shrubs,  with  alternate  or  rarely  opposite  leaves.  Flowers  her- 
hiodite  or  unisexual.  Perianth  of  male  fl.  slender,  of  hermaphrodite 
leonical,  3-4-lobed  above.     Stamens  3-4.     Central  placenta  of  ovary 

short,  oYuliferous  at  the  apex.     Fruit  drupaceous.     Seed  solitary, 

copious  albumen. 

0.  arborea,  Wall— Syn.  0.  Wight lana,  Wall ;  Wight  Ic.  t  1853 
letimes  called  0.  nepaletisis),  Vem.  Bakardharra^  bakajja,  Kamaon 
leson  Catalogue,  200) ;  Popltf  Belgaum. 

twiggy  glabrous  shrub ;  branchlets  3-sided,  with  prominent  sharp 
B8.  Leaves  coriaceous,  obovate  or  elliptic-oblong,  I-l^  in.  long,  mu- 
atOy  subeessile  or  narrowed  into  a  short  marginate  petiole ;  male 
srs  1^10,  on  short  pedicels,  in  axillary,  pedunculate  clusters,  often 
iged  in  racemose  panicles.  Bisexual  flowers  solitary,  axillary  on  long 
ler  pedicels.     Drupe  subglobose,  glabrous,  ^  in.  long,  red  when  ripe. 

imalaya,  ascending  to  7000  ft,  Simla,  Kamaon,  Nepal,  Bhutan,  mountains 
oath  India,  Western  Qhats.  Fl.  Dec. -April.  Specimens  collected  by  R 
npeon  in  the  Central  Provinces  (in  fruit)  are  pubescent  all  over,  also  peri- 
and  drupe  ;  the  leaves  are  smaller,  elliptic-oblong, — perhaps  a  new  species. 
laily  pu Descent  specimens  are  in  Ileru.  Kew,  collected  by  Dr  StocKs  (in 

hi) 
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F!rt^iij  lOftSaumK.  nincRiiB  -ir  TnnnnimiDfc.  nase  Eveiy  laimttl  or  polf- 
2311UHIB.  inccngOHginiM.  laiiEirT  -ir  vrcainBLj  JuiucMeML     Fteianth  ampk^ 
i-^^rAi  iT  -rjMesD^  ir  ?*tLxisei  «i  I  ic  f  «wrw»«rt«  ^  the  fenttk  flowv 
ofxaaiiiiaZj ahn'ar  izui  TTufiViliHf.  <ir  v&oHj  ■■'■Ung     Mjle fl. :  stameiis 
laaaZj  m  sum j  w  g^FTMch-y^'ntHi  E^  jzid  *jppaHte  to  than.     Female  i : 
^MTtrj  &K  zuRiT  id]i£sarsL  I-  zksit  iJ-vyTlHti;  afejkB  often  %  coniiate  al 
bftKr  >iaixaZ7  jisaallj  KitzamaoK  or  s^sna  «HEle :  onile  ac^itaij,  ereet 
azbi  oniir.criptiQB.  <x  'asfrii  y  a^xai  'jc  rwndaloQi  vitb  a  snpefior  mioo- 
pyLe.     Fnis  i  nit  or  snsill  drrpe;.  in  Jfjrsrf  azid  itrlaottr|jeep  nsullj 
<»r^iBKBiasai  £3.  &  fTsiarpczzii.  in.  rTntm»  aammjiJ ;  seed  with  or  without 
aI?jfi3Uii ;  ^smzTji  rckisi,  nilrrli*  mpecu^c — ^Bojk  HL  333,  335,  341. 

Thia  Ord»  is  }lsk  lakm  is.  \  wSie  soise.  indiaiinig  the  fi^hnringTriba^ 

CrtioML — ^FL  uniiexsal :  fganHTtn  eq;sal  in  mmnVy  to  pcnaiilh4obeB ;  fili- 
izkenta  infected  in  hjsd^  unmilTng  elaitieallj  when  the  fl.  opens ;  s^Ib 
1,  simple — Afekmerifju  Grrfgrdnua^  UrticOy  LaporfeOj  Pomzoiziay  Sbo^ 
cochlamj^,  Dthrtg^tuia^  ViUdirwmea,  Maomiia. 

Mortm. — ^FL  oniaexxzal,  nsTiaZlj  in  denae  ^likes  or  heads ;  fltamffnn  equal 
in  ntzmber  to  peiiaath-Iobea,  fiLnnentB  \Tt^»r^^  in  hod ;  style  If 
o^ufiT  2,  connate  at  the  Ime — PUcotpermwrn,  Monu^  Brotuitmetia, 
StrMHM^  Tojojirophis,  Pht^UoekUrmt/*. 

ArUjfjirpem. — FL  mifiipTna],  in  denae  siMkeB  or  heads,  often  with  fleshy 
axis,  or  enclosed  in  a  fleahj  receptacle ;  stamens  as  many  as  perianth- 
lobes  or  fewer,  not  inflected  in  bod ;  trees  or  shmbs  with  milJky  juice, 
leaves  convolate  in  bad  and  amplexicaol  stipules — Fieug^  Cudrttmih 
AntiariSf  Artoearpug^  CcutiHoay  BrotimunL 

Oeltuleoi. — FL  anisexnal  or  polygamons  in  axiDaij  or  lateral  cymes ;  fila- 
ments short,  erect  or  slightly  incurred  in  bnd;  styles  2,  oyaiyl' 
celled  ;  fruit  drupaceous — CdHSj  Sponia, 

Ulmaceos. — FL  mostly  bisexual;  stamens  not  inflected  in  bud;  styles 2, 
ovary  1-2-celled ;'  fruit  dry,  usually  winged — Ufmus. 

Btamens  inflected  in  bnd  ;  style  one,  simple. 

A  jfhmby  armed  with  axillary  thorns;  female  flowers  in 
globose  heads ;  perianths  connate,  tnbolar  with  a  small 
4-dentate  month ;  fmit  a  fleshy  compound  berry  with 

few  large  seeds 1.  pLSCOSFKBinnL 

Trees  or  shmbs  without  thorns ;  female  fl.  in  heads,  spikes, 
or  panicles ;  perianths  not  connate. 
Htitfma  long  linear ;  fmit  dry. 

Flower-heads  in  spikes  or  panicles ;  stigma  persistent .        2.  BosHif KBU. 
Flower-heads  sessile,  axillaij ;  stigma  articulate  .        8.  Pouzolkia. 

Btigma  sessile,  tufted  ;  fruit  of  numerous  small  berries  in 

glol>ose  heads  . 4.  Dkbrxgeasia- 

Fonialo  jwrianth  none ;  stigma  penicillate  ;  flower-heads 

in  axillary  panicles 6.  MAomA. 
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Stimeiit  inflected  in  bad  ;  itylee  two  more  or  leu  connate  at 
the  base. 

Female  fl.  nnmerooa,  ipicate 6.  If ORrA. 

Female  fl.  aolitary 7.  Strboluh. 

Stamena  not  inflected  in  bad ;  atyle  one. 

Floweia  on  the  inside  of  a  hollow,  globoae,  or  pear•Bhap(^d 

receptacle 8.  Ficns. 

Flowen  on  the  ootside  of  a  fleshy  receptacle  ;  in  globoee 
or  cylindrical  heada. 
Flowers  dioiooas ;  perianths  of  4,  free,  not  connate  seg- 

menti  or  lesTes 9.  CrDRAinA. 

Flowers  monoiooos;  male  perianth  of  2-4  segments  or 
leaTes ;  female  perianths  tabular  connate  with  each 

other 10.  Artocarpus. 

Stamens  not  inflected  in  bad ;  styles  two,  more  or  leas  connate 
at  the  base. 
Flowers  polygamons  ;  ovary  1 -celled ;  fniit  fleshy. 
Perianth  decidaoas ;  stamena  shorter  than  perianth    .      11.  Crltih. 
Perianth  persiBtent ;  stamens  longer  than  perianth  12.  Spohia. 

Flowers  commonly  biaexaal ;  ovary  1-2-celled ;  fruit  a 

winged  samara 13.  Ulmvh. 

1.  PLECOSPEBMUM,  Trccul. 

Tree  or  shrub  with  alternate  entire  leaves.  Flowers  dioicous,  collectc<l 
in  dense  globular  heads.  Male  fl. :  perianth  4-fid,  segments  imbricate. 
Stamens  fi«e ;  filaments  inflexed  in  aestivation ;  anthers  globose,  2-celled. 
Ovary  rudimentary.  Female  fl. :  perianth  gamophyllous,  with  a  narrow 
4-dentate  mouth.  Ovary  firoe,  1 -celled,  with  a  solitary  pendulous  ovule ; 
•ijle  filiform,  ezserted ;  stigma  papillose.  Fertile  nuts  ^consolidated  with 
the  saccolent  perianth-segments  and  abortive  ovaries  into  an  irregular  few- 
■eeded  berry-lQ^e  syncarpium ;  seed  exalbuiuinous. 

1.  P.  apinoffiim,  Trecul ;  DC.  Prodr.  xvii.  233 ;  Wight  Ic.  t.  1963.— 
Syn.  Batis  spinosa,  Eoxb.  FL  Ind.  iii.  762;  Trophia  spinom^  Willd. 
(partly). 

A  large  shrub  or  small  tree,  armed  with  straight  axillaiy  spines; 
hranchlets  glabrous,  only  extremities  and  inflorescence  pubescent  Leaves 
^brons,  short-petiolate,  oval  elliptic  or  obovate,  obtuse  or  acute,  entire, 
2-3  in.  long,  lateral  nerves  and  reticulate  veins  indistinct  Flower-heads 
yellowish,  axillary,  solitary  or  2-3  together,  on  peduncles  as  long  as  heads, 
tJie  male  heads  \  in.  diam.,  the  female  heads  smaller  while  in  flower,  but 
enlarging  in  fruit  to  about  ^  in.  Male  fl. :  perianth-segments  obtuse  or 
amarginate,  hairy  outside.  Stamens  inserted  around  a  hairy  rudimentaiy 
»Tary,  inflexed  in  bud,  exserted  afterwards.  Perianths  of  female  fl.  con- 
!)aie  into  a  pubescent  globose  head,  the  orifice  of  each  perianth  indistinctly 
l-toothed,  and  a  single  filiform  papillose  style  protruding  from  it  Fruit 
1  compound  irregularly-shaped  1-2-seeded  berry,  ^  in.  diam.,  the  other 
:»varies  being  abortive. 

Nepal,  Bohilkhand  (Salt  range,  rare,  on  the  top  of  moimtains  at  3000  ft. — 
1^.  h,  S.)    South  India,  Ceylon.     Fl.  Feb.-April.    Bark  fibrous. 

2c 
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2.  BOEHMEBIA,  Jacq. 

Shrubs  or  small  trees  with  oppo^te  or  alternate  toothed  or  occasionally 
lobed  simple  stipulate  leaves.  Flowers  small  dioicoos  or  monoicons,  in 
globose  usually  1 -sexual  clusters.  Male  fl. :  perianth  4-  (rarely  3-)  -lobed 
or  -partite,  segments  valvate  in  aestivation.  Stamens  as  many  as  perianth- 
segments.  Pistil  rudimentary.  Female  fl. :  perianth  tubular,  compressed 
or  ventricose,  usually  narrowed  to  a  minutely  2-4-toothed  mouth.  Ovaiy 
free  or  adherent,  1-colled,  with  a  solitary  erect  or  ascending  ovule ;  style 
laterally  stigmatose.     Kut  dry.     Seed  with  more  or  lees  albumen. 

Leaves  alternate ;  branches  terete. 
Leaves  broad-ovate,  acuminate ;  petiole  half  the  length  of 

leaf  or  longer 1.  ^.  ntofo. 

Leaves  elliptic- lanceolate ;  petiole  many  times  shorter  than 

leaf 2.  B,  ruguUm. 

Leaves  opposite ;  branches  four-sided. 
Leaves  broad-ovate  ;  petiole  one-fourth  the  length  of  leaf  or 

longer ^  B.  plaiypkyUa. 

Leaves  lanceolate  ;  petiole  many  times  shorter  than  leaf    .         4.  B,  maerophylla. 

1.  B.  nivea,  Hook,  et  Am.  ;  DC.  Prodr.  xvi  i.  206  ;  Hooker^s  Joumal 
of  Botany,  iii.  (1851)  315,  t.  8. — Syn.  Urtica  nivea,  Linn.  U.  ieMeti- 
aima,  Roxb.  FL  Ind.  iii.  590 ;  Wight  Ic.  t.  688.     Cfhina  grass,  Bheea. 

A  shrub ;  young  branches  and  shoots  herbaceous,  branches  and  peti- 
oles tomentose,  with  long  soft  hairs.  Leaves  alternate,  broad-ovate,  3-6 
in.  long,  acuminate,  dentate  with  large  triangular,  slightly  carved  teeth, 
base  truncate  but  tapering  suddenly  into  petiole,  the  upper  aide  of  leaf 
pubescent  and  rough,  the  under  side  white,  densely  matted  with  closely 
adpressed  hairs  ;  basal  nerves  3,  all  penniveined,  the  lateral  nerves  joined 
by  prominent  transverse  veins  ;  petiole  half  the  length  of  leaf  or  longer, 
stijiules  subulate,  deciduous.  Flowers  greenish,  monoicous,  in  axillaiy 
panicles  ;  panicles  in  pairs,  shoiter  than  petiole,  bearing  numerous  sessile 
flower-heads  along  their  entire  length,  female  panicles  in  the  upper,  mtk 
panicles  in  the  lower  axils.     Style  much  exserted,  hairy. 

Indigenous,  and  cultivated  in  China,  Japan,  and  the  Indian  Archipelago. 
Cultivated. in  Assam,  upper  Bengal,  and  (within  the  last  20  years)  in  Nortn-We0t 
India.  Fl.  July-Sept.  The  inner  bark  of  the  young  shoots  contains  one  of  the 
finest  fibres  produced  by  the  vegetable  kingdom.  It  is  soft,  fine,  with  a  beauti- 
ful silky  gloss,  and  at  the  same  time  exceedingly  strong.  The  exquisite  textnres 
known  under  the  name  of  China  grass  cloth  are  made  of  it  Examined  under 
the  microscope,  Rheea  fibre  consists  of  large  single  tubes  or  elementary  fibitfy 
whereas  the  nbre  of  jute,  hemp,  and  flax,  consists  of  bimdles  of  tubes  or  elemen- 
tary fibres.  The  elementary  fiores  of  Rheea  are  much  longer  than  those  of  jatie, 
hemp,  or  flax.  Cotton,  like  Rheea,  consists  of  single  tub^  (hairs),  but  they  are 
thinner,  much  shorter,  and  less  strong.  Rheea  fibre  is  an  article  vastly  superior 
to  jute  (the  produce  of  Corchorus  capstUarts,  p.  37).  Both  fibres  were  tought 
to  notice  in  Europe  about  the  beginning  of  this  century,  both  are  produced  in 
Bengal,  but  the  value  of  the  jute  exported  from  India  exceeds  ;C4,000,OOOa-yetf, 
and  IS  now  inferior  in  value  only  to  tne  exports  of  cotton,  opium,  and  rice,  whereas 
the  export  of  Rheea  is  as  yet  insignificant.  The  reason  or  this  is  twofold.  The 
preparation  of  jute  is  easy,  and  that  of  Rheea  difficult ;  and  secondly,  jute  thrives 
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pubescent  beneath,  upper  side  rough,  the  substance  of  the  leaf  piojeeting 
in  raised  angular  plots  between  the  impressed  veins,  basal  nenres  3,  t]ie  ode 
nerves  extending  through  three-fourths  of  the  length  of  leaf,  the  midiib 
penniveined  in  its  upper  part  Stipules  lanceolate,  with  a  prominent 
hairy  midrib,  petioles  strigose,  1  in.  long.  Flowers  monoioous,  in  ]m^ 
drooping  axillary  simple  spikes ;  the  clusters  of  flowers  in  the  axik  of 
lanceolate  bracts. 

Komaon,  Nepal,  Sikkim,  ascending  to  4000  feet    Kaaia  hills.   FL  Aiig.-S(fL 

'  The  true  nettles  {UrticcLy  Girardiniay  Laportea)  differ  from  Botktiem 
and  its  allies  by  stinging  hairs  and  the  perianth  of  the  female  flower  being  84- 
cleft,  not  tubulose.  Gtrardtnia  fteterophylla,  D»^  in  Jacq.  Voy.  Bat  t  153 
— Syn.  Urtica  heterophylla,  Willd.  Vem.  Keriy  Jhelam ;  Angi^  Chenab ;  Ski 
sanolif  Ravi  ;  Anyjati,  kal,  Bias  ;  KdrlOf  bJidbarf  Sutlej  ;  Awttf  aUa,  ekidir% 
bichua,  N.  W.  Himalaya,  is  a  large  gre^rious  forest  weed,  multiplying  exiMd- 
ingly  on  rich  soil ;  covered  all  over  with  long  stinging  bristles,  leaves  loge^ 
dentate,  pinnatifid, Globed,  and  sometimes  entire, stipules  ovate, flowendioioN^ 
in  branching,  more  or  less  glomerate,  paniculate  spixes,  female  perianth  of  twi 
unequal  segments,  nuts  flat,  ovate,  acute,  1-2  lines  long,  glabrous,  shining  fOh 
rounded  by  a  mass  of  bristles,  with  which  the  ramifications  of  the  paniuB  of 
thickly  set  Himalaya,  2500  to  8000  ft  Kasia  hills.  FL  July,  QepL  doK^ 
allied,  and  perhaps  not  specifically  distinct,  are  G,  palmcUa^  Wedd.,  DC.  Pradt 
xvi.  i.  101--Syn.  0.  Leschenaxdtvana^  D°«-,  with  lar^  cordate  stipules,  edge  d 
leaves  cut  into  long  lanceolate  trixmgular  teeth — ^Nilgiiis ;  and  O.  z^lmet, 
D»e. ;  DC.  Prodr.  ibid.— Syn.  Urtica  heterophyUa,  Roxb.  FL  Ind.  iii  58«,  Wg|l* 
Ic.  t.  687  ;  female  panicles  when  in  fruit  short  compact,  irregularly  renifonii 
but  sometimes  cylindric,  stipules  ovate — ^Burma  (abundant  in  the  forests  of  tkl 
Pegu  Yoma,  particularly  in  the  Zamayi^,  Mount  Aboo,  Western  Qhats,  and  tk 
Konkan,  Ceylon.  The  Nilgiri  nettU  includes  both  G.  palnuUa  and  (jr.iqf* 
lanica.  These  3  species  (or  varieties)  yield  a  fine  and  strong  fibre,  whidi  s 
made  into  twine  and  ropes.    Coarse  cloth  is  made  of  it  in  SikkiuL 

Laportea  creniUcUaf  Qaudich. ;  Bedd.  FL  Sylv.  1 306 — Syn.  UrtioacreiMi, 
Roxb.  iii.  591 ;  Wight  Ic.  t  686 — Mealum-ma  of  Sikkim,  is  a  laige  shrob,  witk 
glossy  penniveined  entire  or  crenulate  leaves,  6-18  in.  long,  flowers  diaieoD% 
female  perianth  minute,  campauulate,  4-lobed ;  numerous  minute  yaaoDsm 
hairs  on  young  shoots,  which  make  the  handling  and  even  the  vicuuty  of  tbB 
plant  extremely  painful,  the  effects  lasting  for  days.  It  is  a  remarkaHe  iiMi 
that  the  sting  of  this  plant  is  poisonous  only  in  autumn  (Hook.  Him.  JooBi 
ii.  188).  East  Bengal,  jBurma,  evemeen  forests  of  the  western  coast ;  Ceyka 
and  Java.  Ropes  are  made  of  the  fibre.  Well  known  to  children  in  Eorope  ii 
the  burning  sting  of  Urtica  dioica,  Linn. ;  Hook.  Stud.  FL  332,  a  perennial  Mt^ 
of  Europe,  and  the  temperate  regions  of  the  northern  and  southern  hemiq^befs 
(Kashmir  and  Kunawar  in  the  N.W.  Himalaya). 

3.  POUZOLZIA,  Gandichaud. 

Shrubs  or  herbs,  usually  with  alternate  leaves.  Flowers  monoiooDi, 
rarely  dioicous,  in  sessile  axillary  clusters  or  spikes,  the  male  and  i&sA 
flowers  usually  intermixed.  Male  flowers :  perianth  4-54obed  or  -paitiftei 
segments  valvate  in  aestivation.  Stamens  3-5.  Pistil  rudimentary.  Femik 
flowers :  perianth  tubular  or  ovoid,  narrowed  at  the  2-4'toothed  moatb 
Ovary  included,  usually  free,  1 -celled  with  a  solitary  erect  or  ascendN 
ovule ;  style  laterally  stigmatose,  fllifoim,  deciduous.  Nut  encIoGed  ii 
the  persistent,  sometimes  winged  perianth. 
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1.  p.  Timineft,  Wedd. ;  DC.  Prodr.  xvL  L  228.— Syu.  P.  ovtilii*,  Miq. 
P.  bnrbomea,  Wight  Ic  t  2100. 

A  amall  shrab  with  slender  virgate  brauchlots ;  branches,  petioles  and 
nerves  on  the  under  side  of  leaves,  strigose.  Leaves  alternate,  ovato- 
lanoeolate,  pale  beneath,  acuminate,  dentate  with  large  acute  teeth,  rough 
with  numerous  minute  raised  points,  blade  3-6,  petiole  ^-1  in.  long;  basal 
nerves  3,  extending  to  three-fourths  the  length  of  leaf.  Flowers  monoi- 
00U8,  in  sessile  axillary  clusters,  with  numerous  ovate  bracts. 

Kamaon,  Nepal,  Sikkim,  ascending  to  5000  ft.  Bhutan,  Arkiiu,  Kasia  hills, 
Chittagong,  Burma,  Java.    FL  June-Sept     In  Sikkim  the  leaves  are  eaten. 

SareoMamyi  mUcherrimaf  Qaudich. — Syn.  Urtica  pulcherrima,  Roxb.  FL 
Ind.  iii.  588,  is  a  uuge  shrub  with  beautiful,  alternate,  serrate,  lanceolate  leaves, 
grey  beneath,  whining  but  rough  above,  with  3  longitudinal  nerves,  joined  by 
legularly  transverse  reticulate  veins,  blade  6-12,  petiole  1-2  in.  long ;  flowers 
diaicoiiSy  in  shcot  axillary  recurved  panicles,  2  from  each  axil,  conii)OHcd 
of  short  glomerate  spikes,  female  perianth  obliquely  campanulate,  tlie  mouth 
latezal,  4-toothed.  Assam,  Silhet,  Chittagong,  Burma,  forming  in  Pegu,  with 
Blwmea  prandis,  BuddUxOy  and  other  fast-growing  large  herbs  and  shrubs,  the 
dense  thicket  which  springs  up  on  deserted  Toungyas.    (Tsati/ahetif  Burm.) 

4.  DEBBEGEASIA,  Gaudich. 

Shrabe  with  rough  serrate  alternate  leaves.  Flowers  monoicous  or 
dioicous,  the  male  clustered,  the  female  in  small  heads.  Male  flowers : 
perianth  4-  rarely  3-partite,  segments  valvate  in  sestivation.  Stamens  4 
or  3«  Pistil  rudimentary.  Female  flowers :  perianth  tubular,  dilated  bcilow, 
with  a  narrow  4-toothed  mouth,  more  or  less  adnate  to  the  1 -celled  ovary. 
Omle  solitary,  suberect ;  stigma  sessile,  tufted.  Fruit  a  small  drupe,  the 
outer  fleshy  layer  resulting  from  change  during  maturation  of  the  perianth 
and  outer  stratum  of  the  ovary.     Albumen  cojiious. 

Flower-heads  in  dichotomons  cvmes     .        .  I.  I).  longifolia. 

Flower-heads  sessile  or  subsessiie  2.  2>.  hicolcr. 

1.  D.  longifolia,  Weddell  in  DC.  Prodr.  xvi.  i.  235**.— Syn.  Cunocc- 
jphalua  niveua,  Wight  Ic.  t.  1959.     Missieiuya  veiutiruiy  Wedd. 

A  large  shrub,  branchlets  pubescent  and  often  with  long  scattered  hairs. 
Leaves  lanceolate,  serrate,  upper  side  rough,  under  side  grey  with  soft 
pubescence  of  fine  adpressed  hairs,  pcnnivcinod,  the  lowest  pair  of  lateral 
nerves  from  the  base,  blade  4-6,  petiole  1  in.  long.  Flowers  monoicous, 
in  small  heads,  on  dichotomous  axillary  cymes,  numerous  bractcoles  mixed 
with  the  flowers.  Male  perianth  longer  than  bracteoles.  Fruit  yellow, 
of  numerous  minute,  pointed  fleshy  berries. 

Kamaon.  Nepal,  Sikkim,  ascending  to  5000  ft.  Kasia  hills,  Burma  (conmion 
on  deserted  Toungyas),  South  India,  Ceylon,  Java.    Fr.  Oct-Jan. 

2.  D.  bicolor,  Wedd.  1.  c.  235*^. — Syn.  D,  hypoleiica,  Wedd.  Missi- 
euya  hypoteucOy  Wedd.  Urtica  hicolor^  Roxb.  iii.  589.  Boehmeria  saHci- 
foUUf  Don  Prodr.  FL  Nep.  60.  Vem.  Khanpala,  shakai,  Afg. ;  CJiai?ichar, 
chaif^ll^  eher\jiUj  amrer^  sanddriy  Jhelam ;  Sutimru^  isuss^  Chenab ;  Sidru, 
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aihdru,  tvlddri,  east  of  Eavi ;  Pincho,  pnn.  Upper  Sutlej  ;   Tushidrif 
Kamaon. 

A  large  shrub,  branchlots  and  petioles  with  soft  grey  tomentom. 
Loaves  lanceolate  or  linear-lanceolate,  shortly  |)etiolate,  serrate,  upper  side 
rough  with  numerous  minute  round  elevated  dots,  under  side  white,  with 
soft  densely  matted  tomentum,  penniveined,  the  lowest  pair  of  lateral 
nerves  basal.  Flowers  monoicous,  in  round  axillary  sessile  or  subeessOe 
heads,  numerous  bracteoles  mixed  with  flowers.  Male  perianth  outside 
wliite-tomentose,  as  long  as  bracteoles.  Fruit  yellow,  of  numerous  minute 
pointed  fleshy  berries. 

Afghanistan.  Salt  range.  Common,  generally  in  valleys  near  water,  in  the 
North- West  Himalaya  east  to  the  Sarda  river,  ascending  to  6000  ft.,  and  extend- 
ing up  the  Sutlej  valley  as  far  as  Wangtu.  Fl.  Mardi,  April ;  fr.  June-Aug^ 
Twine  and  ropes  are  made  of  the  fibre. 

Vill^>runea  fratescens,  Blume ;  DC.  Prodr.  xvi.  i.  235*  (Syn.  Urtiea  fnA- 
escensy  Thunb. ;  Roxb.  Fl.  Ind.  iii.  589,  and  Bohmeria  efrutefcens,  Thunb,),  is  a 
slinib,  with  slender  pubescent  branches,  ovate,  aciuninate,  serrate  leavesy  con- 
color  or  white  beneath,  3-nerved,  the  midrib  penniveined  in  the  upper  half  of 
leaf,  blade  2-4,  petiole  1-2  in.  long.  Flowers  dioicous,  in  sessile  or  subsessile 
compact  heads,  lateral,  below  the  leaves,  numerous  bracteoles  between  the 
flowers.  Fruit  of  many  minute  dij  ovoid  nuts,  the  base  surrounded  by  the 
connate,  half  fleshy  bracteoles. — Kamaon,  Vem.  Gur  tushdara  (?),  Madden, 
Nepal,  Sikkim,  ascending  to  5000  ft,  Bhutan,  China,  Japan. 

4.  MAOUTIA.  Weddell. 

Shrubs,  with  alternate  triplinerved  leaves,  hoary-tomentose  beneaiL 
Flowers  monoicous  or  dioicous,  clustered  or  capitate,  the  clusters  loosely 
and  irregularly  cymose,  cymes  usually  in  pairs  from  the  axils.  Male 
flowers  :  perianth  5-partite.  Segments  valvate  in  sestivation.  Stamens  5. 
Pistil  rudimentary.  Female  flowers  :  perianth  usually  0.  Ovary  ovoid, 
with  a  solitary  suberect  ovule ;  style  short ;  stigma  sublateral  persistent 
Nut  slightly  compressed  or  trigonous,  outer  stratum  slightly  fleshy.  Al- 
bumen thin. 

1.  M.  Puya,  "Wedd. — Syn.  Urtiea  Puya,  WalL  Boehmeria  fruietxenii 
Don  Prodr.  FL  Nep.  59.  B,  Puya,  Hook.  Joum.  Bot.  iiL  (1851)  1 7. 
Vem.  Poi,  pua,  N.W.P.     See  Madden  in  Joum.  As.  Soc.  xviii.  L  622. 

A  shrub,  branches  with  long  soft  hairs.  Leaves  elliptic,  long-acumin- 
ate, dentate  with  large  triangular  teeth,  white  beneath  with  densely  wir 
ted  hairs,  3  prominent  basal  nerves,  blade  3-6,  petiole  1-2  in.  long,  stipule 
axillary,  deeply  bifid.  Flowers  monoicous,  in  small  round  heads,  either 
unisexual  or  composed  of  male  and  female  flowers  mixed,  the  flawe^he•ds 
in  axillary  dichotomous  panicles  shorter  than  petioles,  with  slender 
branches.     Female  flowers  without  perianth.     Nuts  triquetrous. 

Garhwal,  Kamaon,  Nepal,  Sikkim,  ascending  to  4000  ft  Kasia  hills.  BTinna» 
hills  east  of  Toungoo  above  2500  ft.  (D.  B.)  Fl.  May-July.  Cloth  and  fieliing- 
nets  are  made  of  the  fibre.  Regarding  this  and  other  Nettle-fibres,  see  Royle» 
Fibrous  Plants  of  India. 
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6.  MOBUS,  Linn. 

Trees  or  shrubs  with  alternate,  simple  leaves  and  deciduous  stipules. 
Flowers  xmisexualy  monoicous  or  dioicous ;  male  flowers  in  deciduous 
spikes,  female  flowers  in  spikes  or  heada  Perianth  in  male  flower  always 
deeply  4-parted,  in  female  flower  of  i,  sometimes  of  2  or  3  segments  or 
distinct  leaves.  Stamens  4,  opposite  to  and  longer  than  perianth-seg- 
ments, inserted  around  a  minute  rudimentary  ovary,  anthers  2-celled,  in- 
irorse,  opening  longitudinally,  filaments  flattened  at  base.  Ovary  1 -celled 
or  2-celled,  one  cell  smaller  and  often  without  an  ovule,  otherwise  one 
ovule  in  each  celL  Fruit  a  compound  berry,  consisting  of  the  succulent 
perianths,  enclosing  each  a  1 -seeded  carpel  with  a  thin  membranous,  after- 
wards gelatinous  pericarp.     Embryo  curved  in  a  fleshy  albumen. 

Perianth  of  female  flowen  of  4  leaves  or  segments,  the  2  inner 
flat  or  concave,  the  2  outer  more  or  less  keeled. 
Female  flower-spikes  short  ovoid. 

Leaves  acute ;  styles  short,  free,  glabrous  or  slightly 

hairy 1.  .V.  alba. 

Leaves  long-acuminate ;  styles  long,  hairy,  connate  to 

one-fourth  their  length 2.  Af,  indica. 

Female  flower-spikes  long,  cylindric Z.  M.  Urvvjata. 

Vmanth.  of  female  flowers  of  2-4,  generally  8,  equal,  oblong 

segments 4.  AT.  aerrata, 

BuzeaUy  in  the  xvii  vol.  of  De  CandoUe's  Prodromus,  unites  all  these 
under  M.  alba,  but  maintains  M,  nigra  as  a  distinct  species.  The  matter 
seems  to  demand  feuiher  inquiry  on  the  spot  in  India. 

1.  M.  alba,  Linn.— Tab.  XLVIL— Roxb.  Fl.  Ind.  iu.  694 ;  DC. 
Prodr.  xvii  238 ;  Reichenb.  Fl.  Germ.  t.  657. — Syn.  M,  taiarica,  Linn. 
Mtdbemj,  MUrier  hlane,  Fr. ;  Maulheerhaum,  Germ. ;  Moro,  It.  Vem. 
Tui,  tiUy  tuUdUj  ehlnni,  chun, 

A  middle-sized  deciduous  tree,  youngest  branchlets,  petioles,  and  under 
side  of  leaves  along  nerves  slightly  pubescent  Leaves  ovate,  base  often 
cordate,  dentate,  frequently  lobed,  blade  2-3  in.,  petiole  j^-1  in.  long,  3 
basal  nerves,  middle  nerve  penniveined.  FL  monoicous,  the  sexes  often 
on  distinct  branches  (Willkomm).  Female  spikes  pedunculate,  peduncle 
as  long  as  spike  or  nearly  so,  perianth  and  style  glabrous  or  slightly  ciliate. 
Perianth-segments  of  male  flower  elliptic.  Styles  distinct,  varying  in  length, 
^roit  white  or  red,  sweet. 

Fiom  this  species  M,  7iigra,  Linn.  ;  Reichenb.  FL  Germ,  t  658 — the 
Black  Mtdberry;  Gelso  nero,  It — is  distinguished  by  tomentose  broader 
more  firm  and  thick  leaves,  often  5-ncrvcd,  short-pedunculate  or  subsessilo 
female  flower-spikes,  perianth  and  styles  densely  hairy,  and  purple,  acidu- 
lous and  sweet  fruit.  Male  and  female  fl.  on  distinct  branches,  often  dioi- 
cous (Willkomm).  I  do  not  venture  to  decide  whether  M,  atropurpurea, 
Roxb.  L  c.  595,  with  long  cylindric  dark-purple  fruit,  brought  to  Calcutta 
from  China,  should  be  referred  to  M.  alba,  of  which  Bureau  makes  it  a 
variety. 

The  Mulberry  is  commonly  cultivated  in  Afghanistan,  Beluchistan,  abundantly 
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ill  the  Pi'shawar  valley  and  the  northern  part  of  the  trans-InduB  territory.  Also 
in  the  Paiijab  plains,  in  Kashmir  and  the  North- West  Himalaya,  ascendinc  in 
I«;ulak  to  11,0(K)  ft.  Likewise  in  Europe,  Western,  Central  Aeda,  and  ChiiuL 
The  home  of  the  Black  MiUberry  is  unsown  ;  it  is  stated  to  be  wild  in  Penia 
niul  Afj^hanistan  (classic  writers  were  familiar  with  the  tree,  which  was  c^y 
iiitnxluceii  to  Greece,  and  thence  to  Italy).  The  black  is  a  larger  tree  than  the 
white  MulWrn* ;  both  are  haidy  in  England.  In  Eastern  Europe  M.  niara  is 
more  tender  than  M.  allHu  The  home  of  the  White  Mulberry  is  prohably 
C^'hina  ;  it  w;i$  not  known  to  ancient  writers,  and  was  introduced  into  lairope  in 
the  tifti'enth  centuri'  (Hehn  Kulturpflanzen,  283).  In  North  India  the  tree  is 
leatlt^^  during;  the  cold  season,  the  new  leaves  appear  from  the  middle  of  Feb- 
ruary to  M:\ivh  or  even  to  April — there  is  great  variation  in  that  respect ;  and 
irtH^»  art^  of^eu  jkvn  Imiv,  while  others  close  to  them  are  in  full  leaf.  FL  >^ich, 
April :  the  fruit  ripens  May,  June,  later  of  course  at  great  elevations.  Attains 
;V*-4v>  ft,,  with  an  exwt  trunk  6-S  ft  girth  (occasionally  10-12),  one  in  the  Salt 
^ulJ^*  U»  ft,  lUrk  »nvy  or  light  brown,  with  shallow  furrows.  Sap  white,  soft, 
heart Wiwl  yellow,  yellowish- orown  or  reddish-brown,  with  distinct  annual  ring?, 
Vkhiolu  as  in  the  .4j(^  are  marked  by  an  inner  belt  of  ^laige  pores  close  together, 
tonnin^  the  spring;  woixl,  the  outer  belt  being  wider,  with  small,  scanty,  but 
uniformly  distributed  iKti>».  Medullary  rays  numerous,  showing  in  a  vertical 
si(Vti%ni  hke  nam^w  borirontal  bands.  Polishes  weU,  and  is  a  strong  useful 
^-%syl,  luwvh  employ eii  for  building,  furniture,  and  agricultural  impIemoitL 
AUo  u;k\i  in  K\it>buildini;  on  some  of  the  Panjab  rivers.  Weight  of  the  Enio- 
iHNUi  w%v\l  ;Vv>f>  ll\  The  twigs  are  tough  and  strong,  in  KAabmir  they  are  used 
l*»r  bind* v^  Uwt^  The  leave*  ar«  largely  used  as  feeder,  particularly  for  aheep 
:uul  ,cvvit^     In  Kashmir  the  tx«e  is  important  for  feeding  the  silkworm,  and  the 


inivwl ;    ^rtKi*.»  v^*^'*^*^  •  /'iVU-Wi  (grafted),  with  delicious  pearly  small 
whuo  ttvu;  ;  x'vv.vi  :?«•  ,KoyjJ  Mulberry);  Khar  tut  {Jackass  Mulberry).   I* 


di»t\iwtu<i:\  M>fcv\i.  :hc  :wo  s'tV.ies.  In  Kashmir  and  Afghanistan  the  M 
Iwiuii^iuvi  A  vwv.s^lcrjfcV'o  ivr?:ou  of  the  food  of  the  inhabitants  in  autumn, 
,iu%l  uuioh  v>f  it  :*  dr.<\i  asbi  pr\^»ned. 

W  M    IndkA.  lir.r.  :  KoxK  FL  Ind.  iiL  596.— Syn.  M.  parvifolifh 
U\^\Us     v^u.'^   r  :,:.     Veni.  K;.  PK  ;  Ju/n,  N.W.P. ;  Tut,  Bengal 

V  4<v\k\v.v  *,».*  sKrub  or  sV.:all  trw  :  buds*  stipules,  and  youngest  leaves 
waU  lo»\j;  iMti:^  IvsAVxw  pv.lveo?n:  when  young,  rough  afterwards  with 
u\\»\uto  ix»u\^l  iH*.A\l  do*ikOY;i:eJoxxg-«cnminate,  sharp-serrate,  often  deeply 
lob^sl.  \^  \\\\  :S  K**aI  iiervxvis  niidrib  pifanireined,  blade  2-5  in.,  pjetiole  J-IJ 
\\\  Xyww,  MaIo  tl.  ahorc  •jwlicvllate,  perianth  -  segments  elliptic,  haiiy  «« 
\\\^U  rtH  jHsluwl  AV.d  iH\lv.v.oIe.  Female  fL  :  spikes  short-ovoid,  on  slender 
p^»l\uu*li  H  uK^ul  hA!t'  the  ler^h  of  *pike  :  leaves  of  perianth  obovate,  wiUi 
U\\^'\\\  whUo  *sl^<\Ns  ,  *l\U>*  !or^.  hairy,  <vnnate  to  about  one-fotirth  th«' 
\\^\u\\\\  V\\\\\  *m.ilK  v^v'id  or  *uK:'-^K>«»*  black  when  ripe.  Dr  Stowtf* 
ttiuauU^uni  tlu«  Ah  \uei\\\  a  \;irie;y  oi  Si.  .ultt.    Farther  researches  on  the 
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pot  will  porhape  confinn  this  view ;  the  question  is,  whether  the  char- 
icten  heie  stated — long-acuminated  leaves,  connate  styles,  and  the  shape 
f  perianth-segments — are  constant  or  not. 

Not  uncommon  wUd  in  the  Bub-Himalayan  tract  and  outer  bills  of  the  Panjab 
nd  KamaoD,  ascendinf^  to  5000  and  occaflionally  to  7000  ft  Wild  in  the  val- 
nrs  of  SikkuD,  ascendmg  to  4000  ft  China,  Japan.  This  is  the  Mull>erry 
rhieh  is  generally  cultivated  as  a  low  shrub  in  Benc:al,  Burma,  and  in  places  in 
be  peninsula  for  its  leaves,  which  are  used  to  feed  the  silkworm.  Fl.  Feb. ;  fr. 
fay.  Grows  sometimes  into  a  small  tree,  20-25  ft  high,  with  lG-18  in.  girth. 
koL  grey.    Wood  hard  and  close-grained. 

S.  M.  lavigata,  WalL— Syn.  M.  glabrata,  Wall.     Vem.  Tut. 

A  middle-sized  or  large  deciduous  tree ;  stipules  and  bud-scales  with 
ong  soft  hairs,  extremities  and  youngest  leaves  slightly  pubescent. 
ieayes  glabrous,  smooth  or  slightly  rough,  ovate,  short-acuminate,  some- 
111168  lobed,  base  often  cordate,  blade  3-7  in.,  petiole  about  1  in.  long, 
«m1  nerves  3,  midrib  penniveined  with  4-G  pairs  of  main  lateral  nerves. 
Hoiweis  in  long,  drooping,  short -pedunculate  spikes,  peduncles  hairy. 
dUe  fl.  sessile,  perianth-segments  concave,  very  hairy  outside,  filaments 
U^tly  dilated  at  base.  Female  fl. :  perianth  of  4  glabrous,  rotundate, 
oneave  segments;  styles  slightly  connate  at  base,  papillose,  otherwise 
learly  glabrous. 

Wild  and  cultivated  in  the  Himalaya  from  the  Indus  to  Assam,  ascending  (in 
Sut  Nepal)  to  4000  ft  Burma  ^evergreen  forests,  Thoungyeen,  D.B.,  March 
858).  Cultivated  f  scarce)  on  the  Soane  in  Behar.  Fl.  Nov. -March;  fr.  March - 
liay.    The  fruit  is  long,  cylindrical,  yellowish-white,  sweet  but  insipid. 

4.  M.  serrata,  Boxb.  1.  c.  596. — Syn.  M.  pabular ia,  D°e.  in  Jacq.  Voy. 
5ot.  t.  151.  Vem.  Krun,  karun,  iuty  kaura,  karru,  tulukiil,  tulklu,  soiiy 
tHy  Ma^  eJdmu,  kimu,  Pb. ;  Kimu,  himu,  N.W.P. 

A  large  deciduous  tree  with  scaly  buds ;  branchlets,  petioles,  and  young 
eaves  soft-pubescent  or  tomentose.  Leaves  broad-ovate,  acuminate,  often 
obedy  edge  deeply  cut  with  large  acute  serratures,  stipules  broad-lanceolate, 
ikde  2-8  in.,  petiole  1-2  in.  long.  Flowers  (dioicous.  Madden)  in  short- 
lednnculate  cylindrical  spikes,  male  spikes  1-2  in.,  female  spikes  ^  in. 
ong,  peduncles  sofb-tomentose,  with  long  hairs.  Male  fl. :  perianth-seg- 
aents  elliptic-oblong,  very  hairy  outside;  filaments  tapering  from  a  broad 
lat  1 -nerved  base.  Female  fl. :  perianth-segments  2-4,  commonly  3,  equal, 
iliate,  styles  connate  at  base,  very  hairy.  Fruit  not  very  fleshy,  mucila- 
^nooBy  sweet,  purple. 

Cbmmon  wild  locally,  in  many  parts  of  the  N.W.  Himalaya,  generally  from 
iOOO  to  9000  ft,  descending  in  places  to  2500  ft  Cultiv.  up  to  Cheigaon  in 
Conawar.  The  young  leaves  come  out  in  May ;  fl.  April,  May ;  fr.  J\me-Aug. 
attains  60-70  ft,  with  an  erect  trunk  of  great  ^rth,  9-10  ft  not  uncommon. 
)r  Stewart  noted  several  of  20  ft.,  and  one,  a  magnificent  specimen,  at  the  Hindu 
emple,  Barmaor  on  the  Bavi,  in  the  Chamba  State  (elev.  7000  ft.),  of  28  ft 
[irth.  Qrowth  apparently  slow,  annual  rincs  distinct.  Bark  pale  greyish- 
>iown,  with  a  reddish  tinge,  smooth  or  rough  with  irregular  shallow  vertical 
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fissures,  not  running  into  each  other.  Sometimes  the  outer  bark  peels  off  in 
scales,  somewhat  similar  in  appearance  to  the  bark  of  jEsculus  indhca.  Heart- 
wood  yellowish  or  dark  reddish  -  brown,  with  white  medullary  rays.  Easily 
worked,  not  heavy,  polishes  beautifully,  and  might  answer  for  cabinet-worL 
Is  used  for  agricultural  implements,  toys,  troughs,  and  similar  articles.  The 
tree  is  often  lopped  for  cattle-fodder. 

Broussonetia  papyriferay  Vent. ;  DC.  Prodr.  xviL  224 ;  Bot.  Mag.  t 
2358,  the  Paper  Mvlherry,  is  a  middle-sized  dioicous  tree,  with  ovate 
dentate  leaves,  the  upper  side  rough,  the  under  side  soft-tomentose,  male 
flowers  in  cylindrical  catkins,  female  flowers  in  compact,  tomentose  heads, 
from  which  project,  at  the  time  of  maturity,  long  fleshy  stalks,  bearing  1- 
seeded  carpels.   The  leaves  of  young  trees  and  root-suckers  are  often  lobed. 
Japan,  China,  Polynesia,  Siam.     Hardy  in  England,  also  in  France  and 
Western  Germany.     Wood  light-coloured,  even-grained,  not  hard  and  not 
heavy.     The  Tapa-cloth.  of  the  South  Sea  Islands  is  made  of  the  inner 
bark ;  in  Japan  paper  is  made  of  it,  particularly  the  thick  paper  for  the 
eggs  of  the  silkworm ;  and  in  Siam  and  Burma  the  thick  blackened  caid- 
boards,  used  like  slates  in  Europe  for  accounts  and  other  writing.     (Pdkir 
haik  Burm.)     In  February  1859  I  found  it  growing  apparently  wild,  on 
the  Sal  ween  river  (lat.  18°  40^)  near  Kolodo  and  Dahgoin  zeik,  at  the 
borders  of  the  Karenee  country.     This  useful  tree  seems  to  accommodate 
itself  readily  to  different  conditions  of  climate,  and  might  advantageouely 
be  cultivated  in  North- West  India. 

7.  STBEBLUS,  Loureiro. 

Tree  or  shrub  with  alternate  coriaceous  distichous  leaves  and  small  lat- 
eral early  deciduous  stipules.  Flowers  dioicous,  male  in  shortly  pedun- 
culate axillary  clusters,  female  singly  pedunculate.  Male  fl. :  pezianih 
4-partite,  segments  imbricate,  stamens  inflexed  in  aestivation.  Female  i : 
perianth  4-phyllou8,  segments  dry  concave  concealing  the  ovary.  Ovary 
1 -celled  with  a  solitary  pendulous  ovule,  stigmas  2  filiform.  Fruit  glo- 
bose, enclosed  in  the  accrescent  perianth.     Albumen  none. 

1.  S.  asper.  Lour.;  Bedd.  Fl.  Sylv.  Anal.  gen.  t.  26.  — Syn. 
Trophia  aaperay  Retz. ;  Roxb.  Fl.  Ind.  iiL  761 ;  Epicarpums  orienialiij 
Blume ;  Wight  Ic.  t.  1961.  Vem.  Jiiidi,  Pb. ;  Siora,  sihoura,  kar- 
ehannuy  rusa,  Oudh,  K.W.P. ;  Barrankly  haHnika^  TeL 

A  rigid  shrub  or  a  small  scraggy  tree  with  dark-green  foliage,  branch- 
lets  hairy,  all  parts  full  of  milky  juice.  Leaves  short-petiolate,  eUiptic  or 
obovate,  2-4  in.  long,  penniveined,  irregularly  dentate,  rough  on  both  sides 
with  minute  raised  round  dots ;  stipules  obliquely  lanceolate.  Flowers 
dioicous.  Male  fl.  in  short-petiolate  globose  heads,  with  a  few  bracteoles 
at  the  base ;  perianth  campanulate,  4-fid,  pubescent  outside.  Female  ^ 
solitary,  on  slender  peduncles,  longer  than  flower,  supported  by  2  brac- 
teoles ;  perianth  6-fid,  closely  imbricate,  two  opposite  segments  inside,  two 
outside ;  styles  two,  long-filiform,  connate  at  the  base.  Fruit  a  yellow  1- 
seeded  berry,  partly  enclosed  in  the  enlarged  perianth. 
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Sub-Himalayan  tract  west  to  the  Bias  river.  Oadh  forests,  Banda,  Behar, 
Bengal,  South  India,  Ceylon,  Burma,  8iam,  and  Indian  Archipelago.  Gkne- 
ndly  in  dry  open  forests,  often  on  poor  soil.  Mule  trt-es  generally  luure  abun- 
dant than  female  trees.  The  leaves  are  renewed  in  March.  Fl.  Jon.-March ;  fr. 
May-July.  Attains  20  ft.,  ^ith  a  short  erect  trunk,  3-4,  rarely  6  ft  girth. 
Bark  ^  in.  thick,  grey,  greenish-white  or  bruwn,  nniooth,  with  faint  ridges,  rough 
when  old,  with  smaii  corky  exfoliating  scales.  Inner  substance  milky,  com- 
posed of  greemsh- white,  reticulate,  soft  silkv  tibros.  Wooil  white,  tough  and 
elastic,  no  distinct  heartwood.  Weight  42|  lb.  (Kyd),  45  lb.  ^Skinner).  Value 
of  P.  570  (Kyd),  604  (Skinner).  A  good  hedge-plant,  coppices  well,  and  has 
been  recommended  for  the  production  of  fuel.  The  twign  are  used  as  tooth- 
brashes,  and  the  leaves  to  poliHh  wood  and  ivory.  In  Siam  paper  is  made  of 
the  bark.  The  leaves  are  lopped  extensively  for  fodder.  The  milky  juice  is 
used  medicinally,  the  berries  are  greeilily  eaten  by  birds. 


— Vem.  iSttkali^  Tel,  is  a  small  tree  on  the  hills  of  the  Coromandel  coast  and 
fuiher  south  in  the  peninsula,  with  straight  axillary,  often  leaf-  and  flower- 
bearing  spines,  mole  fl.  in  sessile  heads,  female  il.  solitary,  short-i>edunculate, 
perianth  of  4  lanceolate  tapering  leaves,  enlarged  in  fruit,  and  much  longer 
than  the  yellow  cup-shapea  berrv,  from  which  the  seed,  enclosed  in  a  thin 
endocarp,  protrudes  in  a  way  Biinilar  to  the  seed  of  TaxuSf  whence  the  name  of 
TaxotrophU  (uniting  the  characters  of  Taxus  and  Tropkis), 

8.  PIOUS,  Linn. 

Trees  or  shrubs,  juice  usually  milky.  Leaves  altomato,  rarely  opposite, 
entire  or  lobed;  stipules  amplcxicaul,  usually  deciduous.  Flowers  uni- 
sexual, minute,  on  the  inside  of  a  hollow,  globose  ovoid  or  pear-shaped 
receptacle,  commonly  called  a  fig,  supported  at  the  base  by  3  or  4  bracts, 
the  mouth  of  the  receptacle  closed  by  numerous  scales  in  several  rows,  the 
inner  scales  turned  inwards,  those  of  the  outer  row  more  or  less  erect. 
Nvaneroas  bractlets  generally  between  the  flowers.  Kcceptacles  usually 
androgynous,  male  flowers  few,  near  the  mouth,  rarely  numerous,  mixed 
with  the  female  flowers,  or  in  separate  receptacles.  Perianth  thin,  colour- 
less, hyaline  or  membranous  or  subcoriaceous,  and  then  frequently  red, 
of  3-6  segments  or  distinct  leaves,  the  segments  of  the  femide  perianth 
often  narrow,  and  sometimes  very  thin  or  entirely  wanting.  Stamens  1 
or  2,  rarely  more,  and  then  opposite  to  the  penanth-scgmcnts ;  anthers 
generally  of  two  distinct  cells,  versatile  or  basifixcd.  Ovary  1 -celled,  very 
rarely  2-celled,  style  usually  lateral,  short  or  filiform ;  stigma  terminal, 
peltate,  or  long,  penicillate,  or  bifid.  Eecoptaclcs  either  in  the  axils  of 
leaves,  generally  in  pairs,  or  clustered  on  leafless  but  often  bracteate  race- 
mo0e  or  paniculate  branches  on  the  old  wood.  The  fruit  generally  requires 
sevenl  months  to  ripen ;  it  consists  of  the  enlarged,  generally  fleshy  recep- 
tacle, often^stalked,  with  the  bracts  at  the  base  of  the  stalk,  enclosing  num- 
erous minute  seed-like  nuts,  often  surrounded  by  the  persistent  membran- 
ous or  succulent  perianth.     Embryo  curved  in  a  fleshy  albumen. 

A  large  genus,  comprising  upwards  of  600  s|>ecies,  of  which  more  than  60  are 
Indian.     Urostigmat  Coveuia,  and  other  genera,  established  by  Qosporrini  and 
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[Fieu^ 


1.  F.  bengaUfuii. 

2.  P,  (omenieu. 


3.  F,  infeeiom. 

4.  F.  JFightioM. 


5.  F,  rtliguM. 

6.  P.  eorc^oUa. 

7.  F.  retusa. 


Miauel,  are  now  reunited  with  Fictis  in  the  enumeration  of  species  publishc:^ 
by  Miquel  in  the  third  volume  of  Annales  Musei  Bot  Lugduni  Batavi,  1867. 

I.  Receptacles  axiUanr,  usually  in  pairs ;  the  ripe  fruit  often  in 
the  axils  of  fallen  leaves. 
Receptacles  sessile  or  subsessile  ;  leaves  glabrous  or  hairy, 
never  rough  ;  male  fl.  monandrous ;  stigma  elongated, 
feathery  (subgenus  Urostigma), 
Main  lateral  nerves  4-15  pair,  prominent. 

Petioles  short,  less  than  one-fourth  the  length  of  blade. 

Roots  from  branches  numerous,  growing  into  8up« 

ports  and  secondary  stems  ;  fruit  pubescent,  red 

when  ripe 

Roots  from  branches  not  numerous  ;  fruit  tomentose, 

grey  when  ripe 

Petioles  one-third  or  one-half  the  length  of  blade. 
Fruit  sessile  ;  main  lateral  nerves  8-12  pair ;  fruit 

white  when  ripe 

Fruit  on  short  peduncles ;  main  lateral  nerves  6-8  pair 
Petioles  long,  exceeding  half  the  length  of  blade ;  fruit 
black  when  ripe. 
Point  (acumination)  of  leaf  linear,  1-3  in.  long ;  petiole 

generally  as  long  as  greatest  breadth  of  leaf 
Point  of  leaf  subulate,  ^  to  1  in.  long  ;  petiole  shorter 
than  greatest  breadth  of  leaf       .... 

Main  lateral  nerves  numerous,  slender      .... 

Receptacles  pedunculate ;  leaves  generally  rough ;  male  fl. 
often  2-3-androus ;  stigma  generally  bifid.   (These  spp. 
belong  to  various  subgenera,  the  characters  and  limits 
of  which  are  not  yet  exactly  defined. ) 
Petioles  between  one-fourth  and  one-half  the  length  of 
leaf. 
Leaves  generally  lobed ;  branchlets  pubescent  or  gla- 
brous        ........ 

Leaves  dentate,  not  generally  lobed ;  branchlets  to- 
mentose        . 

Petioles  less  than  one-fourth  the  length  of  leaf. 
Leaves  elliptic-oblong  or  ovate. 

Leaves  elliptic-oblong ;  main  lateral  nerves  7-10  pair 
Leaves  ovate  ;  main  lateral  nerves  4-6  pair    . 
Leaves  oblong-lanceolate,  lon^-acuminato  . 
II.  Receptacles  on  leafless  racemose  or  paniculate  branches  from  the 
old  wood,  generally  on  the  trunk ;  male  fl.  generally  monan- 
drous, perianth  of  3-4  large  hyaline  segments,  enveloping 
each  other ;  female  perianth  none  or  smiul,  or  very  thin  ana 
transparent  (subgenus  Cauellia), 
Leaves  alternate. 
Leaves  short-petiolate,  very  unequal-sided,  the  lower 

lobe  of  the  base  rounded,  projecting    . 
Leaves  not  uneoual-sided ;  petioles  1-4  in.  long. 
Leaves  lanceolate  ....         .        . 

Leaves  broad- ovate,  with  deeply  cordate  base 
Leaves  opposite 


8.  F.  Carica. 
0.  F,  virgaii.    ^ 


10.  F.panmtiaL. 

11.  F.  teandm. 

12.  F,  tradtycatr^ 


18.  F.  Cvnia. 

14.  F,  gUmenO^ 

15.  F,  RffAwf^ 

16.  F,  hitpidA, 


1.  r.  bengalensis,*  Linn. — Syn.  F.  indica,  Koxb.  Fl.  Ind.  ill  539; 

*  There  is  some  doubt  as  to  what  tree  was  intended  by  LinnsBUs  under  the  naineof 
F.  tTidica,  and  I  follow  Miquel  in  calling  the -Banyan,  F.  bengaUntis,  though  Roxbini^ 
referred  it  to  jP.  indica,  Linn.  The  tree  which  Miquel  refers  to  P.  tfi(f«ai»  Liiuit  ^ 
mentioned  at  p.  415. 
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UroHigma  ben^Ierue,  Grasp. ;  Wight  Ic.  t.  1989.    Banyan, — Sana.  Vata. 
Vem.  BoTf  bar,  bera,  bargat,  Hind. ;  War,  Bombay. 

A  laige  tree  with  spreading  branches,  sending  down  numerous  slender 
roots,  which  descend  to  the  ground  and  afterwards  become  trunks.  Leaves 
alternate,  approximate  near  the  ends  of  branches,  ovate,  entire,  obtuse, 
base  cordate  or  rounded,  3-5-nerved,  the  midrib  with  4-6  pair  of  main 
lateral  nerves,  joined  by  fine  transverse  reticulate  and  distinct  intramar- 
ginal  veins,  coriaceous,  smooth  above,  soft-tomcntose  pubescent  or  gla- 
brate  beneath,  blade  4-8,  petiole  1-2  in.  long,  a  broad  smooth  gland  at  the 
top  of  the  petiole  on  the  under  side ;  stipules  sheathing,  leaving  annular 
scars  on  branchlets.  Beceptacles  sessile,  axillary,  each  receptacle  supported 
by  2-4,  more  or  less  connate,  broad  obtuse  bracts.  Male  and  feinale  ft 
in,  the  same  receptacle  mixed  with  long  linear  bracteoles ;  perianth  3-4- 
parted,  nude  fl.  monandrous.  Fruit  globose,  pubescent,  rod  when  rii>e, 
I  in.  diam. 

Commonly  planted  by  Hindoos  throughout  India,  as  far  north  as  Peshawar, 
in  the  outer  Himalaya  as  high  as  4000  ft.  Wild  in  the  forest  tracts  of  the 
sub-Himxdayan  tract,  Oudh,  Bengal,  and  Central  India,  irregularly  distributed, 
conunon  in  places,  and  wanting  in  others.  In  North  India  the  leaves  are  renewed 
in  liarch  and  April ;  the  fruit  ripens  April,  May,  and  remains  long  on  the 
tree  ;  the  young  foliage  has  a  brownish  colour.  Tne  Banyan  sends  duwn  aerial 
roots  from  the  branches  to  a  greater  extent  than  any  other  Ficus  ;  they  root  in 
the  ground  and  grow  into  trunks,  which  serve  as  a  support  for  the  horizontal 
branches,  and  as  feeders,  thus  gradually  increasing  the  diameter  of  the  crown. 
Many  specimens  are  known  in  Bengal  with  the  crown  200-300*  ft.  in  diameter 
and  larger.  Grows  70-100  ft.  high,  the  main  stem  generally  of  moderate  girth. 
In  If^ortn-West  India  the  rootdrops  are  much  less  numerous  and  strong  than  in 
the  moister  and  wanner  climate  of  Bengal  and  the  peninsula,  but  the  tnmk 
attains  a  lai^  size,  25  or  30  ft.  girth  being  not  unconmion,  and  trees  exist  even 
in  the  dry  cumate  of  the  Panjab,  with  numerous  rootdrops  covering  considerable 
areas.  Tne  bark  is  I  in.  thick,  grey,  but  darker  coloured  than  that  of  the  Beepul, 
smooth  and  even,  with  circular  shallow  furrows,  inner  bark  pale-red,  fibrous. 
The  bark  of  old  stems  often  exfoliates  in  flat  roundish  scales.  Wood  open- 
grained,  not  durable,  whitish,  with  concentric  wavy  bands  of  lighter-coloured  tis- 
sue. Medullary  rays  numerous,  distinctly  markeid.  Pores  large,  few,  often  in 
Sirs  ;  the  cub.  ft.  weighs  30-36  lb.,  and  Skinner  gives  the  value  of  P.  at  600. 
indoos  do  not  generally  fell  the  tree,  but  the  wood  is  occasionally  used  for 
boxes,  door-paneb,  and  is  said  to  be  valued  for  well -rings.  The  rootdroi)8 
are  tough  and  elastic,  and  are  used  for  tent-poles,  poles  for  carrying  loacls, 
also  for  cart-yokes.  A  coarse  brown  cordage  is  made  of  them,  which  the  Sikhs 
used  laigely  for  slow-matches  for  their  matchlocks.  Birdlime  is  prepared 
from  the  acrid  milky  juice ;  when  dried  it  has  the  form  of  dark-brown  lump. 
Brahmins  use  the  leaves  as  plates,  and  leaves  and  twigs  are  a  favourite  fodder 
of  cattle  and  elephsmts.  Lakh  is  collected  from  the  tree  in  some  j)art8  of  the 
eastern  and  central  Panjab  and  in  Ceylon,  not  in  Sindh.  The  fruit  is  sweetish, 
and  is  eaten  during  times  of  scarcity  ;  it  is  greedily  devoured  by  birds.  The 
Issves  are  applied  to  bruises,  and  the  bark  is  used  m  native  pharmacy.  Like 
other  sp.  of  Ficus,  the  Banyan  often  grows  from  seeds  left  by  uirds  in  the  fork 
of  anotner  tree,  whence  it  sends  down  aerial  roots,  which  gradually  form  a  net- 
work of  thick  woody  roots  or  stems,  enclosing  the  trunk  of  the  parent  tree, 
which  is  l^uried  in  the  mass  of  the  Ficus,  and  at  last  perishes.    Trees  killed  in 
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this  manner  by  epiphytic  Ficns  are  called  Nyaungthat  in  Burma.  The  Toddj 
palm  {Borassus  Jk5>Miformis)  is  often  seen  thus  encircled  by  the  Ficus,  the 
crown  alone  appearing. 

2.  r.  tomentosa^  Willd. ;  Roxb.  L  c.  550 ;  Wight  Ic  t  647.— SyiL 
Urostigma  tomeniosum  and  obversum,  Miquel;  Hook.  Joorn.  Bot.  vi. 
(1847)  573. 

A  large  tree,  throwing  out  roots  from  the  branches,  whieb  do  not,  how- 
ever, grow  large ;  branchlets,  petioles,  and  under  side  of  leaves  grey-to- 
mentose.  Leaves  coriaceous,  elliptic-  or  obovate-oblong,  acute,  base  co^ 
date,  lateral  nerves  6-8  pair,  the  lowest  pair  basal ;  transverse  and  intn- 
marginal  veins  distinct;  blade  3-7,  petiole  |-lj^  in.  long.  Beceptades 
axillary,  in  pairs,  tomentose.  Fruit  |  in.  across,  grey,  woolly,  supported 
by  3  large  tomentose  bracts. 

Banda  district,  Behar,  and  probably  Satpura  range.  Western  Qhats  of  Oanan 
and  Mysore. 

F.  mysorendst  Roth — Syn.  Urostigma  mysorense  and  dasycarpumy  Miq.,i8 
closely  allied,  but  has  larger  oblong  fruit  and  12-15  pairs  of  main  lateral  nerves. 
A  lai^  tree,  yielding  excellent  snade,  in  Malabar,  Canara,  and  the  Konkao. 
Ceylon.    Common  in  the  western  forests  of  Mysore. 

3.  r.  infectoria,  Willd.  ;  Roxb.  FL  Ind.  iiL  551  ;  Wight  Ic.  t  665.- 
Syn.  F.  venoaa.  Ham. ;  Urostigma  infeciorium  and  U,  TjakdOy  Miq.Lc566, 
567.  Sans.  Plaksha.  Vem.  IFar,  t7ar,  batbary  jangli  pipliy  palakhj  trimr 
bal,  Pb. ;  Pilkhan  (also  in  Pb.),  ramanjlry  N.W.P. ;  PcMar,  paJcharia, 
Oudh,  K.W.  and  C.P. ;  Keol^  kainiy  khabar,  pakriy  aohunpdkar,  C.P. 

A  large  tree,  young  shoots  slightly  pubescent  Leaves  coriaceous, 
glabrous,  shining,  abruptly  acuminate;  main  lateral  nerves  8-12  pair, 
alternating  with  shorter  intermediate  nerves,  the  lowest  pair  from  the 
base  ;  blade  4-8  in.,  petiole  2-3  in.  long.  Receptacles  sessile,  axillary,  in 
pairs,  each  supported  by  3  small  bracts.  Style  filiform,  stigma  long,  peni- 
cillate.     Fruit  globose,  J  in.  diam..  white  when  ripe. 

Not  uncommon  on  the  lower  hiUs  of  the  Suliman  range  trans-Indus,  in  tbe 
Salt  range,  the  Siwalik  tract,  and  outer  Himalaya,  ascenmng  to  4000  ft  in  the 
Panjab,  to  5000  ft.  in  Kamaon.  Common  in  the  Oudh  forests,  Bcoi;^  Bxam, 
and  the  Central  Provinces.  West  side  of  the  peninsula  from  the  Konbin  to 
Malabar.  The  leaves  are  renewed  between  Feb.  and  April ;  the  fruit  ripens 
May,  June,  and  often  remains  on  the  tree  until  the  ensuing  year's  fruit  is  formei 
Attains  40-50  ft,  trunk  short,  irregularly  shaped,  not  rarely  sending  down  single 
roots  from  stem  or  branches.  Often  found  as  an  epiphyte  on  other  trees.  Ban 
grey,  even,  but  exfoliating  in  long  strips  ;  inner  substance  fibrous^  tough,  miU^* 
Wood  reddish-  or  brownish-white.  The  cub.  ft.  weighs  30  lb.  Not  durable. 
The  young  shoots  are  eaten  in  curries,  and  the  leaves  are  used  as  fodda  f<^ 
cattle  and  elephants.    A  good  avenue-tree,  grows  rapidly,  quicker  than  Stris. 

4.  r.  Wightiaaa,  Wall. ;  Benth.  FL  Hongk.  327.— Syn.  UroOigm 
Wightianum  and  peraecefoliumy  Miq.  in  Hook.  Joum.  Bot  vi  (1847)  i^^i 
567. 

A  large  tree,  wholly  glabrous.  Leaves  ovate-oblong,  shortly  acuminate; 
main  lateral  nerves  6-8  pair,  with  intermediate  slender  onea,  the  lowest 
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pir  basal,  intramaiginal  veins  distinct ;  blado  3-6  in.,  petiole  1-1 A  in. 
long.  Eeceptaclea  aziUaiy,  in  pairs,  sometimes  in  the  axils  of  &llen 
leiTes,  pedunculate,  pedundes  1  line  long.  Fruit  subglobose,  §-^  in.  diam, 
supported  b j  very  small  bracts. 

South  India,  Oeylon,  Hongkong.  I  refer  to  this  sp.  specimens  collected  by  R. 
Thompson  in  Uie  bandch  forests  of  Oudh  (''  a  small  tree  ").  Dr  Stewart,  how- 
eitt,  referred  them  to  Urostigma  Psetulo-Benjamineum,  Miq.  L  c.  566,  which 
k,u  well  as  Beddome,  Manual  FL  Sylv.  223,  identify  with  T.  comosa,  Roxb. 
Got  PL  t  125  ;  FL  Ind.  ilL  552.  F,  comosa  is  described  and  figured  by  Roxb. 
nth  slender,  often  pendulous  branchlets,  and  oval,  loug-acuminate  leaves  tai)er- 
xi%  into  a  slender  petiole  about  1  in.  long.  IVuit  contracted  at  the  base,  rich 
«ep  yellow  or  purple  when  ripe,  the  size  of  a  gooseberry.  TinnevbUy  hills  and 
Boantains  on  the  ^»t  side  of  the  peninsula. 

This  group  of  Indian  figs  to  which  F.  Wightiana  and  comosa  belong,  demands 

father  study  on  the  spot.    Nearly  allied  to  them  are  the  two  following  species : 

[     L  F.  TtUla,  Roxb.  L  c.  540 ;  Wight  Ic  t  668  ;  Bedd.  Fl.  Sylv.  t  314  ;  Miq. 

[     Ann.  Mufl.  Lugd.  Bat  iii.  286— Syn.  Urostigma  Fsmdo-Tifla,  Miq.  (1847)  566. 

^    A  lane  tree  with  smooth  bark,  wholly  glabrous,  leaves  ovate,  loug-})etiolate  ; 

;     latenl  nerves  slender,  numerous,  some  more  prominent  than  the  others ;  fruit 

tnrbiiuite,  purple  when  ripe.    Bengal,  mountains  of  South  India.    2.  F.  indica, 

Unn.  Syst  Veg.  922 ;  Miq.  Ann.  Mus.  Lugd.  Bat.  iii.  287— ^yn.  U.  Tjida,  Miq. 

Hook.  Joum.  Bot.  vi.  580,  with  thick-coriaceous,  shining,  short-petiolate  leaves. 

East  Bengal,  Burma,  Philippine  Islands. 

6.  P.  religioBa,  Linn. ;  Roxb.  FL  Ind.  iii.  547  ;  Bedd.  Fl.  Sylv.  t  314. 
— Syn.  Urostigma  reHgiosum,  Gkisp. ;  Wight  Ic.  t.  1967.  Peepul.  Sans. 
Pippdku  Vem.  Pipal,  Hind. ;  Pijproy  Panch  Mehals ;  i2aw,  Telugu ; 
Biide  nyaung^  Burm. 

A  huge  tree  wholly  glabrous,  with  irregularly-shaped  trunk  and  wide- 
■pnading  branches.     Leaves  drooping,  coriaceous,  shining,  broad -ovato, 
iAixL  broad,  edge  undulate,  with  a  long  narrow  acumen  (1-3  in.  long), 
Vaal  nerves  5-7,  midrib  penniveined,  basal  and  lateral  nerves  anastomos- 
ing by  dose  and  prominent  reticulate  veins,  petiole  slender,  generally  as 
long  as  greatest  breadth  of  leaf.     Eeceptacles  sessile,  generally  in  pairs, 
•liDtiy,  each  receptacle  supported  by  3  obtuse  pubescent  bracts,  often 
•flitting  aa  the  receptacle  expands.     Male  and  female  flowers  in  the  same 
neqytacle,  mixed  with  lanceolate  bracteoles ;  perianth  3-4-parted,  male 
flovBR  monandrous.     Fruit  subglobose,  somewhat  flattened,  ^  in.  across, 
iA  purple  when  ripe. 

Oommonly  planted  by  Hindoos  throughout  India,  and  by  Buddhists  in  Cey- 
band  Burma.  This  tree  is  peculiarly  sacred  to  the  Buddhists.  Rare  in  the 
vid  tnct  of  North- West  India.  In  the  outer  Himalaya  planted  trees  are  found 
ttU^  at  6000  ft.  Wild  in  the  forests  of  the  sub-Himalayan  tmct,  Bengal,  and 
Otttial  India.  Not  indigenous  in  Burma.  In  North  and  Centml  India  the 
toe  IB  leafless  during  a  short  time,  cenemlly  only  for  a  week  or  two  ;  the  leaves 
Be  zenewed  between  February  and  April,  the  young  foliage  is  reddish.  The 
to  ripens  during  the  hot  season,  in  April,  May  in  the  Panjab,  and  sometimes 
*>  lite  as  Oct,  Nov.  (Centr.  Prov.,  R  Th.)  Attains  80-90  ft.,  trunk  short,  most 
incgnlorly  shaped,  fluted  and  buttressed,  of  large  girth,  25-30  ft.,  not  uncommon, 
^art  mentions  a  tree  25  ft  girth  at  5000  ft.  in  Chamba,  and  another  of  30 
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ft  in  Sindh.  The  roots  spread  wide  near  the  snrfiace,  and  are  often  above 
ground,  fiark  thick,  light-grey,  smooth,  on  old  trunks  rough  with  large  exfoli- 
ating scales,  inner  substance  r^  fibrous,  milky. 

The  seed  of  the  Peepul,  like  that  of  the  Banyan,  often  germinates  on  roois, 
walls,  and  on  other  trees.    The  Peenul  is  particularly  destructive  to  btdldingB. 
It  is  often  found  as  an  epiphyte  on  Valb,  Stssoo,  BavMnia  purpurea^  and  other 
trees.    LorarUhus  and  otner  parasites  are  not  generally  found  on  this  species  or 
on  F.  infectoria  and  glomerata.    The  wood  is  pinkish- white,  with  narrow  con- 
centric bands  of  lighter  colour,  open-grained,  not  strong  or  durable.    Medullaiy 
rays  marked,  showing  like  narrow  horizontal  bands  on  a  vertical  section.    Pores 
few,  large.    The  cub.  ft.  weighs  44^  lb.  (Cunningham,  Gwalior),  34  (Skinner) ; 
the  value  of  P.  is  458  according  to  CTunningham's,  and  584  accoroing  to  Skinner's 
experiments.    The  tree,  being  sacred,  is  rarely  felled  ;  the  wood  is  used  as  fuel 
and  to  make  packing-cases,    in  Central  India  the  young  leaf-buds  are  eaten  as 
a  vegetable  by  the  hill  tribes  during  times  of  scarcity,  the  twigs  and  leaves  are 
a  favourite  fodder  of  elephants  ;  Roxburgh  states  that  silkworms  like  the  tender 
leaves  of  this  tree  next  to  the  Mulberr}(  leaves.    Stick-lakh  is  largely  produced 
on  the  Peepul  in  Central  India.    Apart  from  beins  a  sacred  tree,  it  is  planted 
on  account  of  its  dense  shade,  and  is  easily  raised  from  seed  and  cuttings    In 
the  Panjab  cuttings  do  not  succeed  so  well  as  those  of  the  Banyan.    Grows  mom 
rapidly  than  Sissoo,  JSiris.  or  even  AUmzia  procera.    At  hic^  elevations  (4000 
ftj  the  extremities  are  often  nipped  by  frost.    The  leaves,  bark,  and  fruit  are 
officinal  in  native  medicine.    The  skeleton  leaves  are  used  for  painting  by  the 
Chinese  artists. 

6.  F.  cordifolia^  Eoxb.  I  c.  548  (not  Blume*).i-Tab.  XliVin.- 
Wight  Ic.  t.  640. — Syn.  Urostigma  ccrdifolium^  Miquel  in  Lond.  Jonm. 
Bot.  vL  (1847)  564.  Ficus  pqpuliformis,  Schott;  Miquel  Mus.  Lngd. 
Bat.  iii,  287,  perhaps  F,  terminaliaideSy  GriflSth,  and  affinis,  Gr.  Ic  PL 
As.  t.  550,  553.  Vem.  Eumbal,  paldky  hadha,  pilkJian,  Pb. ;  Zo&w, 
ffojiun,  gajuaj  pipal,  N. W.P. ;  Gagjdira,  Gudh ;  Pakary  kJiabar,  C.P. ; 
Pahrif  Assam ;  Pair,  Bomb. 

A  large  tree.  Leaves  wholly  glabrous,  shining,  ovate,  acuminate,  with 
rounded  or  cordate  base,  edge  undulate,  basal  nerves  3-5,  midrib  penni- 
veined,  basal  and  lateral  nerves  joined  by  closely  reticulate  and  distiBct 
intramarginal  veins,  prominent  in  young,  less  distinct  in  old  leaves,  blade 
4-5,  petiole  2-3  in.  long.  Keceptacles  sessile,  axillary,  in  pairs,  each  sup- 
ported by  3  bracts,  male  and  female  flowers  in  the  same  receptacle,  peri- 
anth 3-4-parted,  male  flower  monandrous.  Fruit  globose,  black  wh(m 
ripe,  ^  in.  diam. 

Wild  ;  here  and  there,  not  common,  in  the  Siwalik  tract  and  outer  Himalaya, 
ascending  to  5000  ft.,  and  extending  west  to  the  Chenab.  Bengal,  Centjal 
India,  and  Western  Ghats  near  Bombay.  The  leaves  are  renewed  in  Maieb, 
and  the  fruit  ripens  in  May  and  June.  Attains  40-50  ft,  trunk  short,  of  iir^ 
lar  shape,  deep-furrowed  and  fluted,  girth  7-8  ft,  branches  numerous,  quead* 
ing.    Resembles  F,  religiosa  on  a  small  scale.    Often  epiphytic,  embiaciDg 

*  F,  cordifoliay  described  from  Java  by  Blume  (Bgdragen,  1825,  438),  has  priority, 
as  Roxburgh's  Flora,  though  written  early  this  century,  was  not  published  until  18& 
but  has,  according  to  Miquel  Mus.  LugcL  Bat.  iii.  260,  not  be«i  found  since  B1iud«'i 
time.  Under  these  circumstances,  Roxburgh's  well-known  name  for  a  well-known  trM 
may  be  permitted  to  stand  for  the  present,  pending  a  revision  of  this  difficult  geoii& 
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other  trees  and  killing  them.  Bark  1  in.  thick,  yellowish  grey,  longitudinally 
wrinkled,  with  hard  scales  exfoliating.  Wood  pinkiflh  white.  The  leaves  are 
osed  as  kittle-fodder.  The  fruit  is  eaten.  In  the  Durrung  district  of  Assam  it 
is  cnltiTated  for  rearing  the  lakh  insect  (Q.  Mann). 

7.  F.  r0tii8%  linn. ;  Benth.  R  Hongk.  327 ;  FL  Austr.  vL  166.— 
SyiL  F.  Benjamina,  Koxb.  L  c.  550.  F.  nitida,  Thunb.  ;  Wight  Ic  t  642. 
F,  pallida^  Wall.  (?)  Urastigma  pisi/erum  and  ovoideum,  Miq.  in  London 
Joam.  Bot  vL  (1847)  581. 

A  laige  handsome  tree  with  dense  foliage,  wholly  glabrous.  Leaves 
ooriaceona,  shining,  oval  or  obovato,  acute  or  short-acuminate,  blade  2-3 
in.  long,  narrowed  into  petiole  ^  in.  long ;  main  lateral  nerves  numerous, 
slender,  not  very  prominent.  Fruit  subglobosc,  ^  in.  diameter,  sessile, 
azillaiy,  solitary  or  in  pairs,  purple  when  ripe,  with  small  yellowish  specks 
(Bozb.  FL  Ind.)  ;  the  111.  in  Hb.  Kew,  No.  688,  has  greyish  yellow  fruit 

Kamaon  (KosUla  valley  at  3000  ft,  Strachey  &  Winterlx>ttom),  Banda,  Bengal, 
South  India,  Ceylon,  Indian  Archipelago,  Burma,  Chinii,  North  Australia,  Queens- 
land. Dense  shade,  makes  an  excellent  avenue- tree.  Specimens  collected  in 
Ondh,  not  seen  by  me,  identified  by  Dr  Stewart  with  thiH  8])ecieBy  are  descril)ed 
by  R  Thompson  as  from  a  small  epiphytic  tree,  with  full  dark-gr^'on  foliage. 

F.  Bet^aminea,  Linn.,  has  slender  drooping'  brancheR,  elliptic  or  brood-ovate, 
shorUj  petiolate  leaves,  elej;antly  marked  with  numberless  nne  i>arallel  lateral 
veins,  close  toj^ther,  and  jomed  along  the  edge  by  a  distinct  intromarginal  vein. 
Froit  f  in.  diameter.  East  Bengal,  Burma,  Indian  Archi]K*ltigo,  Queensland. 
This  species,  as  well  as  F.  retuiOy  ha  called  N yamtg-thabieti  {Eugenia  Ficus)  in 
Buimese. 

F.  tkuHcOy  Blume ;  Bijdragen  tot  de  Flora  van  Nederlondflch  Indie,  446 ; 
Roxb.  FL  Ind.  iii.  641 ;  Wight  Ic  t.  663 ;  Griff.  Ic.  PI.  As.  rar.  t.  552— the 
Anctm  Caoutchouc-tree  —  vem.  Borgach,  atlah  bar,  Assam;  Kagirij  Kosia 
(QrifBth) ;  Kamnir,  Silhet  (Koxb.), — is  a  larj,'e  tree,  with  irregularly -8hape<l 
stem  and  spreading  branches,  from  which  r(K)tA  descend  to  the  ground.    The 
leaves  are  thick  -  coriaceous,  shining,  elliptic,  midrib  very  prominent,  with 
nnmberless  straight  parallel  fine  lateral  veins,  nearly  at  rigtit  angles  to  the 
midrib,  blade  3-6  in.  long,  on  seedlings  and  root-shoots  mucn  longer,  stipules 
long,  dieathing,  rose-coloured.     Fruit  ovoid,  greenish  yellow,  the  size  of  an 
<dive.    Sub-Hunalayan  tract  from  Sikkim  to  the  extreme  eastern  boundniy  of 
Assam,  foot  of  the  hills  at  the  head  and  on  the  south  side  of  the  Brahma])utra 
valley.    Pandua  and  Jantipur  hills,  which  bound  the  Silhet  valley  on  the  north. 
The  tree  tow^ers  above  the  surrounding  forest ;  Griffith  (Joiun.  As.  Soc.  vii.  i.  1838, 
13S)  describes  a  specimen,  100  ft.  high,  cii-cumference  of  main  trunk  74  ft.,  of 
tnmk  and  supports  120  ft.,  of  area  covered  by  the  branches  610  ft.    The  Assam 
Caoutchouc,  wnen  pure,  is  a  superior  article,  but  it  seems  certain  that  Para  rub- 
liar,  the  produce  of  several  species  of  Hevta  (p.  445),  retains  its  finnness  longer 
«nd  is  more  suitable  for  work  re<]^uiring  great  elasticity  and  power  of  resistimcc. 
In  Assam,  however,  it  is  often  mixed,  not  only  with  pieces  of  bark,  wood,  sand, 
•tones,  but  also  with  the  milk  of  other  species  of  Picus  which  is  inferior  in 
quality. 

jP.  elagtiea  is  a  free  and  rapid  grower,  easilv  propagated  by  cuttings,  and 
Its  cultivation  in  Assam  on  a  large  scale  will  doubtless  prove  successful.  In 
Oenmmy,  where  it  is  commonly  grown  as  an  ornament  of  drawing-rooms,  it  was 
fbnnerly  known  under  the  name  of  Berlin  weed.  It  is  cultivated  in  gardens 
throughout  the  tropics  and  as  an  avenue-tree  in  Java.  In  that  island,  however, 
it  seems  also  to  he  indigenous ;  Blume  (L  c),  in  1825,  states  that  it  grows  on 
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limestone,  gives  the  vernacular  names  as  Karet^  kctret  tapokf  and  describes  a 
variety,  bengalica  (introduced  from  Calcutta*),  with  acuminate,  undulate  leaves. 
In  the  Preface  to  Rumphia,  ii.  (1836),he  says  that  the  Java  tree  is  capable  of  yield- 
ing Caoutchouc.  Miq uel,  Fl.  Ind.  Bat.  i.  ii.  348,  makes  three  species —  UrotHgrna 
elasticum  (introduced),  U,  Karet  and  odoratum  (indigenous  in  Java) ;  but  in  his 
latter  work,  Ann.  Mus.  Lugd.  Bat.  iii.  287,  he  unites  the  three  under  F.  das- 
tvcay  Nois  (evidentlv  a  misprint  for  Nobis  in  Blume).  A  species  nearly  allied 
to  F*  dastica  is  Jr.  macrophylloy  Desf.  Queensland  and  New  South  Walefli 
There  is  no  proof  of  F.  elastica  being  indigenous  in  Austmlia.  (BentL  FL 
Austr.  vi.  170.) 

F,  laccifera,  Roxb.  1.  c.  645 ;  Wisht  Ic.  t.  656,— vem.  Kaihal  BtU,  Silhet^ 
— a  large  tree,  wholly  glabrous^  with  large,  firm,  shinins,  ovate  or  elliptic,  short- 
acuminate  leaves,  petioles  1-2  in.  long,  with  3  basal  and  4-8  main  lateral  nerves 
on  either  side  of  midrib,  and  numerous  fine  intermediate  nerves  between; 
fruit  sessile,  axillary,  ovoid,  the  size  of  a  gooseberry — is  said  to  be  tapped  for 
Caoutchouc,  like  F,  elastica.  This  tree  grows  in  Asisam,  Silhet,  the  Andaman^ 
Malabar  (Bcddome  Man.  223),  and  probably  in  Burma  ;  the  Caoutchouc  yielded 
by  it  merits  farther  examination.     In  Silhet  Lakh  is  collected  &om  its  branches. 

8.  r.  Oarica,  Linn. — Fig-tree,  Vein.  Avjir,  Local  names:  Kmri^ 
fdgu,  fagurif  fagdri,  Pb. 

A  middle-sized  deciduous  tree,  with  glabrous,  smooth,  grey  or  brown 
branches,  the  branchlets  of  the  current  year  pubescent.  Leaves  cordate, 
3-5-nerved,  dentate,  and  more  or  less  deeply  lobed,  lobes  obtuse,  blade 
4-8,  petiole  2-3  in.  long,  upper  side  rough,  under  side  tomentose ;  stipnlsB 
early  deciduous.  Receptacles  pedunciilate,  axillary,  turbinate,  nanowed 
into  a  stalk,  and  supported  at  the  base  by  a  few  membranous,  eaily  decid- 
uous bracts.  The  receptacles  which  appear  first,  in  the  lower  axils,  are 
androgynous,  containing  a  few  male,  with  numerous  female  flowers,  those 
which  appear  later  in  the  year,  in  the  upper  axils,  only  produce  female 
flowers.  Male  fL  near  the  mouth  of  the  fig,  perianth -segments  S^i 
stamens  1-5,  generally  3,  filaments  longer  than  perianth.  Female  i: 
perianth-segments  3-5,  ovary  sometimes  2 -celled,  style  lateral,  filiform, 
bifid  at  the  top.  Fruit,  when  ripe,  yellow  or  dark  purple,  greatly  varying 
in  size  and  colour. 

Cultivated  in  the  plains  of  N.W.  India,  and  in  the  outer  hills  of  the  N.W. 
Himalaya,  as  high  as  5000  ft.,  also  in  the  Dekkan.  Cultivated  largely  in  Beltt* 
chistan  and  Afghanistan,  and  said  to  be  wild  about  Kandahar.  Cl^hom  (Pan- 
jab  Forests,  177)  states  that  Figs  are  indigenous  (but  small)  in  Kaghan.  The 
Fig-tree  is  indigenous  in  Syria  and  Palestine,  and  its  cultivation  in  those  oonn- 
tries  is  as  old  as  that  of  the  vine.  In  South  Europe  it  is  completely  naturalised, 
and  is  not  uncommonly  found  in  an  apparently  wild  state.  Hardy  in  Eoj^huii 
In  the  Panjab  the  fruit  generally  ripens  from  May  to  August.  Bark  whitish  or 
light  grey,  smooth  or  finely  rugose.  Wood  soft,  white  with  a  yellowish  tinge.  Rff 
are  an  important  article  of  food  in  Western  Asia.  In  Afghanistan,  numerous  Ya^ 
ieties  are  cultivated  (makkai  with  black,  sada  with  white  fruity.  The  Fks  grown 
in  India  are  generally  poor.  Dried  Figs  are  used  extensively  m  native  pialnnacy 
(Pharm.  Ind.  215).  Gasparrini,  an  Italian  botanist,  studied  the  classification  of  ths 
genus,  the  varieties  of  the  (apparently)  wUd  and  cultivated  Figs,  and  the  process  of 

*  Blume  may  have  received  the  name  F.  dastica  from  the  Bot.  Qarden,  Calcotti, 
but  it  is  not  included  in  Roxburgh's  Hortns  BengaleDsis,  and  the  Flora  Indica  did  not 
appear  until  1832,  so  that  Blume  must  stand  as  the  authority. 
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caprificatioiiy  an  old  practice,  by  which  it  was  supposed  that  t]ie  settiug  and  ri]»on- 
ing  of  ihe^  Fig  was  promoted.  He  established  the  genera  Urotiigma  and  Coi'ellia 
(p.  412),  and  divided  the  common  Fig-tree  (F.  Carica)  into  two  ^nera,  Ficus 
and  CaprificM^  each  of  which  he  suMlivideu  into  numerous  species.  Qaspar- 
zini  distingui^es  CajmficiUj  which  comprises  the  wild  Figs,  the  fruit  of  which 
is  not  eatid)ley  from  Ficua  by  the  3-partite  female  perianth,  and  the  ovary  always 
1-celledy  bat  the  minute  sexual  organs  of  this  genus,  which  develop  themselves 
in  a  crowded  state,  pressing  against  each  other,  while  the  delicate  ports  of  the 
flower  are  being  formed,  present  great  variation  and  irregularity,  tne  limits  of 
which  for  each  species  are  as  yet  only  imperfectly  known.  The  kind  called  by 
Uasparrini  CaprificuB  is  generally  inhabited  by  an  insect  {Psenes  cajyrifici),  and 
it  was  an  old  practice  in  Qreece,  descri))ed  by  Aristotle  and  Theophrastus,  to 
plant  the  Capn  Fig  by  the  side  of  the  Fig,  or  to  suspend  the  fruits  of  the  one  to 
the  branches  of  the  other,  the  supposition  being  that  the  insect  enters  the  unripe 
froiis  of  the  domestic  Fig  and  causes  them  to  set  or  accelerates  their  ripening. 
This  practice  of  caprification  seems  to  have  spread  to  South  Italy  from  Greece, 
and  it  is  still  practised  in  parts  of  these  two  countries,  as  well  as  in  Asia  Minor, 
though  it  is  nnknovoi  in  Spain,  the  South  of  France,  and,  as  for  as  I  am  aware, 
in  Afghanistan  and  India.  Numerous  endeavours  to  explain  the  rationale  of 
this  practice  have  been  made  by  scientific  men  ever  since  the  time  of  Theo- 
phrastus,  the  generally  accepted  opinion  being  that  the  insect  promotes  the  fer- 
tilisation of  the  Fig,  making  an  opening  by  which  the  ]K)llen  escapes,  or  W  cor- 
nring  the  pollen  from  the  Fm^  with  male  flowers  to  those  which  have  only  female 
ffowcrs.  Against  this  stands  the  fact,  that  many  kinds  of  Fig  attain  maturity 
with  sterile  seeds — that  is,  seeds  in  wluch  the  embryo  has  not  l>een  developed, 
and  therefore  fecundation  is  not  on  essential  condition  to  the  ripening  of  Figs. 
Gaapaxrini,  however,  not  satisfied  with  general  objections,  made  a  series  of  In- 
terrating  experiments,  which  he  publinhed  in  1845,  from  which  it  would  ap- 
pear that  caprification  has  no  effect  whatever  on  the  ripening  of  the  Fig,  and 
that,  however  old  the  j>ractice  of  Greek  and  Italian  gardeners  may  be,  its  advan- 
tage or  usefulness  can  in  no  way  be  established.  Twenty  years  later  (in  1865), 
the  same  author  published  the  result  of  experiments,  whiich  he  had  undertaken 
to  investigate  another  practice  of  the  Neapolitan  cultivators,  called  punc- 
tuation, which  consists  in  anointing  the  mouth  of  the  unripe  Fig,  when  it  has 
arrived  at  a  certain  size,  with  a  very  small  quantity  of  olive  oil.  There  is  no 
doabt  that  this  practice  advances  maturation  by  about  ten  days,  and  Gasparrini 
found  that,  while  the  application  of  other  li(|uids  was  without  any  effect,  most 
oils  or  fatty  substances,  as  well  as  most  acids  (particularly  tartaric  and  diluted 
sulphuric  acid),  if  applied  to  the  scales  at  the  mouth  of  the  fig,  had  the  effect  of 
considerably  accelerating  maturity.  These  remarkable  experiments  seem  to  sug- 
gest the  possibility  of  an  action  by  the  insect  upon  the  development  of  the  fruit, 
which  has  not  yet  been  discovered.  English  tnmslations  of  these  two  interest- 
ing memoirs  will  be  found  in  the  Journal  of  the  Horticultural  Society  of  London, 
iiL  185,  and  New  Series,  iL  1. 

Ficua  Sycomarus,  Luin. — Syn.  Syrornoms  nntiqum'umy  Gasp.,  is  a  large, 
spreading,  very  shady  tree,  common  in  Egypt  and  Abyssinia,  planted  in  avenues 
near  Cairo,  and  believed  to  attain  a  great  age.  Bronchlets,  petioles,  and  nerves 
hairy ;  leaves  coriaceous,  glabrate,  upper  side  shining,  broad-ovate  with  cor- 
date base,  entire  or  repand  ;  basal  nen^es  3,  midrib  ])enniveined.  Receptacles 
on  leafless  paniculate  oranchlets  from  the  trunk  or  larcer  boughs,  maio  and 
female  flowers  in  distinct  receptacles.  The  wood  w&s  used  by  the  old  Egyptians 
for  mommy  cases. 

9.  P.  virgata,  Roxb.  Fl.  Ind.  iii.  530  ;  Wight  Ic.  649.— Syn.  F,  cari- 
coides,  Roxb.  L  c.  529  ;  Wight  Ic.  t.  634  (probably).     Vem.  Anjir,  inzar, 
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Afg. ;  Fdgu,  fogy  fag,  fagoni,  dhudi,  dhuray  phedu,  kak,  koky  daholia,  Pb. 
hills  ;  Fagwdra,  thapuVy  Pb.  plains ;  Qvlar^  khabdra^  anjxri^  betu,  bedu^ 
KW.R 

A  small  or  middle-sized  tree  with  hoary  or  pubescent  blanches^  branch- 
lets  of  the  current  year,  as  well  as  petioles,  young  shoots  and  young 
leaves  soft  -  tomontose.     Leaves  rough  above,  soft  -  tomentose  beneath, 
broad-ovate,  dentate,  not  or  very  rarely  lobed,  3  basal  nerves,  and  4-6 
pair  of  main  lateral  nerves  on  midrib ;  blade  3-5,  petiole  1-2  in.  long. 
Receptacles  tomentose,  pedunculate,  axillary,  pear-ahaped,  not  stipitate 
when  young,  but  when  farther  advanced  narrowed  into  a  stalk,  which 
lengthens  out  and  often  attains  ^  in.,  being  supported  at  its  base  by  3-4 
ovate  mepoibranous  bracts,  mouth  half  closed  wiUi  numerous  cordate  <uliate 
scales;  peduncle  J-J  in.  long.     Fruit  yellow  when  ripe,  |-1  in.  diam. 
Leaves  of  this  sp.  sometimes  slightly  resemble  those  of  F,  Roxbfirghiiy 
but  these  have  more  prominent  transverse  veins,  and  the  upper  sur&oe 
always  glabrous,  never  rough  or  tomentose.     The  branchlets  of  F,  Box- 
burghli  are  hollow,  those  of  F.  oirgata  solid  with  large  pith,  like  thoee  of 
F.  Carica.    From  F.  Carica  it  is  best  distinguished  by  tomentose  branch- 
lets  and  the  rarely  lobed  loaves,  which  are  less  rough  than  those  of  the 
common  Fig.     There  is  some  doubt  regarding  F,  earicoides,  which  is  re- 
presented by  Roxb.  in  HL  Hb.  Kew,  1730,  with  larger  leaves  and  the 
fruit  not,  or  very  shortly  stipitate. 

Common  wild  on  the  eastern  slopes  of  the  Suliman  range,  ascending  to  600O 
ft.,  and  in  the  plains  of  the  trans-Indus  territonr,  in  the  Salt  ranj^  the  Siwalik 
tract,  and  outer  hills,  extending  eastward  to  Nepal,  and  ascendmg  to  5O00  ft. 
(on  the  Sutlej  to  9000  ft.)  Umi  the  upper  limit  in  Kunawar.  Oudh  forefits, 
plains  of  the  Panjab.  Cultivated  in  N.W.  India,  in  Sindh,  Beluchistan,  sod 
Afghanistan.  The  leaves  are  renewed  in  March,  the  fruit  ripens  Jone-Oct. 
The  tree  resembles  F.  Carica  in  habit  so  much  as  to  be  easily  confused  with  it; 
the  trunk  is  short,  6-7  ft.  ^irth  (one  of  10  ft  noted  by  Dr  S.),  with  a  roundfid 
bushy  crown,  but  it  often  is  only  a  shrub.  Bark  of  a  dull-grey  colour  (aahy 
white,  Madden),  very  smooth,  with  only  a  few  small  scars  and  specks.  In  the 
plains  the  fruit  is  not  generally  eaten,  in  the  hills  it  is  eaten  largely,  and  is 
often  succulent,  sweet,  and  pleasant. 

10.  F.  parasitica,  Koenig;  Thwaites  Enum.  266;  Miq.  Ann.  Mas. 
Lugd.  Bat.  iii.  292. — Syn.  F.  Ampdos,  Koen. ;  Roxb.  FL  Ind.  iiL  553; 
Wight  Ic.  t.  652.     F.  excdsa,  Vahl ;  Roxb.  L  c.  552. 

A  large  tree,  or  epiphytic  on  other  trees.  Leaves  rough  on  both  sides, 
or  on  the  under  side  only,  short  -  petiolate,  elliptic  -  oblong,  entire,  nwui 
lateral  nerves  7-10  pair,  joined  by  reticulate  and  distinct  intramaigiofll 
veins,  blade  5-6,  petiole  \  in.  long.  Receptacles  pubescent,  in  pairs,  axil- 
lary, pedunculate.  Male  flowers  few,  monandrous,  perianth-segments  3^^ 
linear,  hairy.  Female  flowers :  perianth  of  5-6  long,  linear,  hairy  segments ; 
style  lateral,  short,  stigma  indistinctly  lobed.  Fruit  yellow  when  ripOi 
subglobose,  \  in.  diam. 

Kamaon.  at  the  foot  of  the  lulls,  Banda,  Behar,  Bengal^  South  Indii^  Ceyloo* 
Often  epiphytic,  encircling  the  stems  of  other  trees  wiUi  its  anastomosmg  root& 
The  leaves  are  used  to  polish  ivory  (Roxb.) 
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11.  P.  acmdens,  Roxb.  1.  c.  536 ;  Wight  Ic.  t.  643.     (Not  F.  scandens, 
fioxb.  of  Stewart  Pb.  Plants,  214.) 

A  climbing  shrab;  leaves  coriaceous,  rough  on  both  sides,  or  on  the 
under  side  only,  short-petiolato,  ovate,  entire,  main  lateral  nerves  4-6  pair, 
with  shorter  intermediate  nerves  between,  the  lowest  pair  basal,  joined  by 
dender  reticulate  and  intramarginal  veins,  blade  4-6,  petiole  ^-1  in.  long. 
Beoeptacles  in  pairs,  axillary,  pedunculate,  but  not  stipitate,  supported  at 
the  base  by  3-4  ovate  bracts.  Male  flowers  few,  moncmdrous;  perianth  of 
both  sexes  red,  glabrous,  of  4  linear  segments.  Style  lateral,  short,  stig- 
ma 2-lobed.  Fruit  subglobose,  ^  in.  diam.,  yellowish-green  when  ripe, 
peduncle  ^  in.  long. 

Kamaon,  Parisnath  in  Behar,  Eastern  Bengal. 

Fieus  radicans,  Roxb.  L  c.  636  ;  Wight  Ic.  t.  671— Syn.  F.  uroiJajUa,  Wall., 
is  a  aeandent  shmb  with  rooting  stems,  often  epiphytic.  Leaves  8liort-])eliolate, 
elliptic  or  elliptic-oblong,  suddenly  narrowed  mto  a  lon^  linear  apex,  midrib, 
nerves  and  vems  very  prominent  beneath,  impressed  on  the  up})er  side  of  leaf, 
main  lateral  nerves  3-4  on  either  side  of  miarib,  anastomosing  by  stout  intra- 
marginal transverse  and  reticulate  veins.  Fruit  axillarv,  subglobose,  pedun- 
culate, ^  in.  diam.,  yellow  or  orange  when  ripe.  East  Bengal,  Burma,  Indian 
Archipelago. 

12.  P.  trachycarpa,  Miq.  in  Hook.  Joum.  Bot  vii.  (1848)  430;  Ann. 
291. 

A  shrub  or  small  tree,  with  rough  branchlets.  Leaves  rough,  short- 
petiolate,  oblong  -  lanceolate,  long-acuminate,  dentate  with  large  distant 
teeth,  main  lateral  nerves  6-8  pair,  arcuate,  blade  4-6  in.,  acumen  (tail) 
1  in.,  and  petiole  ^  in.  long.  Eeceptacles  axillary,  solitary,  short-pedun- 
culate, male  and  female  flowers  in  one  receptacle.  Male  flowers :  perianth 
gamophyllous,  st^^ents  3-5,  hairy ;  stamens  1  or  2,  anthers  versatile,  cells 
parallel,  distinct.  Female  flowers  :  perianth-segments  linear,  ciliate,  gen- 
erally 5.  Ovary  stipitate,  style  short,  lateral,  bifld  at  tlie  top,  but  early 
dedduous.  Fruit  ovoid,  |  in.  long,  rugose  with  a  very  uneven  surface,  on 
short  peduncle. 

Sutlej  valley  near  Rampur,  Kamaon,  ascending  to  5000  ft.  Sikkim,  Kasia 
hills,  Burma.    Fr.  May,  June. 

13.  P.  Onnia,  Buch. ;  Roxb.  1.  c.  561  ;  Wight  Ic.  t.  648  ;  Miq.  Ann. 
Mufl.  Lugd.  Bat  iii.  296. — Vem.  Kliewnau,  Garhwal ;  Khurhur,  Oudh  ; 
Kassop,  Gorakhpur ;  Ohwi,  C.  Prov. 

A  small  or  sometimes  a  large  tree,  branchlets  scabrous.  Leaves  alternate, 
bifiuioas,  unequal-sided,  oblong-lanceolate,  acuminate,  serrate,  rough  on 
both  sides,  under  side  soft-tomentoso  while  young,  base  semicordate,  the 
lower  half  forming  a  laige  rounded,  projecting,  3-nerved  lobe ;  main  lateral 
nerves  8-12  pair,  with  prominent  transverse  veins,  blade  6-15,  petiole  J 
in.  long.  Fruit  turbinate,  ribbed,  pedunculate,  in  pairs  or  in  threes,  in 
long  leafless  panicled  racemes  from  the  trunk,  often  several  feet  long. 

Sub-Himalayan  tract,  ascending  to  4000  ft  in  the  outer  hills,  and  extending 
west  to  the  Chenab.  Oudh  forests,  in  ravines  and  water-courses.  East  Bengal, 
Parisnatb,  Coromandel  coast,  Burma.    The  principal  crop  of  the  friiit  ripens  in 
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Aug.,  Sept.    In  Oudh  it  only  attains  12  ft,  with  a  girth  of  2  ft.     It  is  said  that 
the  leaves  are  used  for  polishing  wood.     The  fruit  is  eaten. 

F,  coTiglomerataj  Roxb.  1.  c.  559,  Wight  Ic.  t  669,  is  probably  the  same  species; 
it  is  said  to  differ  by  shorter  leaves  and  sessile  receptacles. 

14.  F.  glomerata,  Roxb.— Tab.  XLIX.— Cor.  PL  t  123;  FL  Ind. 
658 ;  Wight  Ic.  t.  667. — Syn.  Covdlia  glomerata^  Miq.  Sans.  Udum- 
hara.  Vein.  Kathguiary  krumhal,  rumbaly  kakammaly  dadhuriy  Pb. ;  Qvlary 
paroUy  lelkuj  N.W.P.  ;  Grularf  Oudh,  Banda;  Umar,  Umrdi,  tue,  C.P.,* 
ThapaUf  yay  thapan,  Burm. 

A  middle-sized  or  large  tree,  youngest  shoots  pubescent.  Leaves  lan- 
ceolate, glabrous  when  full-grown,  entire,  under  side  pale,  and  covered  with 
minute  green  dots,  main  lateral  nerves  6-8  pair,  the  lowest  pair  near  the 
base,  blade  4-6,  petiole  1-2  in.  long.  Eeceptacles  pedunculate,  downy,  in 
short  thick  paniculate  clusters  on  the  trunk  and  larger  branches.  Hale 
flowers  few,  near  the  mouth  of  receptacle,  perianth  of  broad,  very  thin, 
hyaline  segments  closely  enveloping  each  other,  enclosing  1  or  2  unequal 
stamens,  filaments  short,  connate  at  the  base.  Female  flowers  mostly  long- 
pedicellate.  Fruit  subglobose,  1-2  in.  diam.,  downy,  red  or  orange  coloured 
when  ripe. 

Salt  range  (rare),  Siwalik  tract  and  outer  Himalaya.  Common  in  Oudli 
and  the  Gangetic  plain.  Bengal,  Central  and  South  India.  Generally  on 
the  banks  of  streams  and  rivers.  North  Australia  and  Queensland  (]^th. 
Fl.  Austr.  vL  178).  Often  planted,  also  in  the  plains  of  the  eastern  Panjab. 
The  fruit  genendly  ripens  from  April  to  July  ;  the  leaves  are  renewed  be- 
tween Jan.  and  April.  Attains  40-60  ft.,  and  a  girth  of  5-8  ft.,  with  a  shoit 
stem  and  large  spreading  branches.  Stewart  measured  an  old  hollow  tree  in 
the  Bias  valley  of  14  ft.  girth,  and  trees  80-100  ft.  high  have  been  reported  frran 
the  Sutlej.  Bark  j^  in.  thick,  grey  or  brown,  without  cracks  or  furrows,  but  in 
old  trees  occasionaUy  rough  from  exfoliating  scales.  Wood  reddish  or  browniah 
grey,  no  distinct  heartwood,  the  cub.  ft.  weighs  36.26  lb.  (Cunningham,  Gwaliort, 
26.5  lb.  (R.  T.,  Cent  Prov.)  From  Cunningham's  experiments,  the  value  of  F. 
appears  to  be  between  403  and  513.  Lasts  well  under  water,  but  is  otherwise 
not  durable.  It  is  used  for  well-frames.  The  tree  abounds  in  milky  juice,  from 
which  bird-lime  is  made  ;  the  leaves  are  used  for  cattle-  and  elephant-fodder. 
The  ripe  fruit  is  eaten  ;  in  times  of  scarcity  the  unripe  fruit  is  pounded,  mixed 
with  nour,  and  made  into  cakes.  Leaves,  bark,  and  fruit  are  used  in  native 
medicine. 

15.  F.  Roxbnrghii,  WaU.  ;  Miq.  Ann.  Mus.  Lugd.  Bat.  ilL  296.— Syn. 
F,  macTophylla^  Koxb.  Fl.  Ind.  iii.  556  (not  Desf.);  Wight  Ic.  t  673. 
F,  sderocarpay  Grifif.  Ic.  PI.  As.  t.  558  (?)  Covelh'a  mctcrophyllay  Miq.  Hook. 
Journ.  Bot.  vii.  465.  Vem.  Urbul,  urmvJy  baru,  tudy  trimbaly  irimolt 
trainaly  tirmiy  tiamley  Pb. ;  Trimmaly  tlmcdy  timlay  N.W.P. 

A  middle-sized  tree,  with  hollow  branchlets ;  under  side  of  leaves  hoaiy 
or  with  soft  grey  pubescence.  Leaves  broad-ovate,  with  deeply  cordate 
base,  acute,  irregularly  dentate,  3  basal  and  4-6  main  lateral  nerves  on  either 
side  of  midrib,  joined  by  prominent  transverse  veins  at  right  angles  to  baal 
and  lateral  nerves;  blade  6-18  in.  long,  petiole  1-4  in.  Fruit  tuberded, 
hairy,  yellowish  green,  tinged  with  red  when  ripe,  turbinate,  1-2  in.  longi 
2-3  in.  broad,  marked  with  8-12  longitudinal  ridges,  mouth  closed  widi 
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Biona  cordate  scales,  podonculate,  in  clasters  of  6-20,  on  short  thick 
!8B  branchlets,  on  the  trunk  and  at  the  hase  of  main  branches. 

falik  and  outer  Himalaya,  ascending  to  5000,  and  in  places  to  6()00  ft., 
aztending  west  to  the  Indus.  Silhet  and  Chittai^ng.  Fruit  ripens  (in 
1  India])  March-May.  Trunk  short  erect,  dividing  into  a  few  stout 
ihee,  which  spread  into  a  brood  shady  crown.  The  leaves  are  valued  as 
ant-  and  cattle-fodder.  The  fruit  is  eaten  and  sold  in  bazaars  ;  its  liavour 
;  unpleasant.  Wood  heavier  and  harder  than  that  of  other  species. 
lruo6a,  Ham. ;  Miq.  Ann.  Mus.  Lugd.  Bat  iii.  290 — Syn.  F.  fdrtuta, 
.  FL  Ind.  iii  528  ;  Wight  Ic.  t  670  ;  F.  hirta,  Roxb.  1.  c.  631 ;  F,  Hex- 
wL  Miq.  Lond.  Joum.  Bot  viL  456,  is  a  tree  of  Eastern  Bengal,  belonging 
omer  section  of  the  genus,  branches  leaves  and  receptacles  densely  clotned 
ferruginous  tomentum,  leaves  lai^e,  cordate  or  d-lobed,  fruit  large,  sessile. 
JT,  in  pairs,  hairy,  of  a  rich  yellow  colour,  ovoid,  thick  fleshy,  supported 
)  Mse  by  3  ovate  acuminate  bracts,  perianth  deeply  3-5-parted,  red,  male  fl. 
Irons. 

.  P.  hinplda,  Linn.fil.  ;  Bonth.  Fl.  Austr.  vi.  170. — Syn.  F.  ojtjxf^ifi' 
,  Eoxb.  Cor.  PI.  t.  124 ;  FL  Ind.  iii.  561  ;  Wight  Ic.  t.  638 ;  Griff. 
1.  As.  t.  560.  F.  dcemonum,  Koenig  ;  Roxb.  L  c.  562  ;  Wight  Ic.  t. 
Sans.  Kako  dumhara  (the  Crow's  Udumbara),  Vem.  Daduriy 
r,  rwnbaly  Pb. ;  Kdgshxij  gohluy  totmilUf  Kamaon ;  Kat  gularia, 
1 ;  Dhedu  mera,  Panch  Mchals. 

amall  or  middle-sized  tree,  young  luxuriant  shoots  hollow,  nodes 
;ed  by  annular  scars,  branchlets  rough  with  short  stiff  hairs.  Leaves 
pposite,  ovate-  or  obovate-oblong,  entire  or  dentate,  rough  above, 
ntose  beneath,  main  lateral  nerves  4-6  pair,  the  lowest  pair  from  the 
of  leaf^  joined  by  prominent  transverse  veins,  blade  4-8  in.,  petiole 
n.  long.  Receptacles  pedunculate,  sometimes  axillary  in  pairs,  more 
raUy  clustered  on  leafless,  often  long  pendulous  branchlets  from  the 
rood  on  trunk  and  branches.  Male  flowers :  a  few  near  the  mouth  of 
tade,  monandrous,  perianth  of  3  or  4  broad  hyaline  segments  cnvelop- 
Bch  other.  Female  flowers  numerous,  pedicellate ;  perianth  thin  and 
parent ;  ovary  stipitate,  stigma  large,  funnel-shaped.  Fruit  obovoid, 
',  with  6  longitudinal  ridges,  1  in.  long,  greenish  when  ripe. 

ralik  tract  and  outer  Himalaya,  ascending  to  3500  ft.,  and  extending  west 
)  Chenab.  Abundant  (in  moist  ravines)  m  the  Oudh  forests.  Common  in 
ftl  and  the  Central  Provinces.  Panch  Mehals,  South  India,  Ceylon,  Burma, 
n  Archipelago,  North  Australia  and  Queensland.  The  leaves  are  renewed 
March  ;  the  fruit  ripens  April,  May,  and  often  remains  long  on  the  tree. 
Uy  A  small  tree,  but  attains  60  ft.  in  Sikkim.  Bark  thin,  grey  or  greenish, 
I,  inner  bark  milky.  Wood  coarse-grained,  very  light,  24|  lb.  per  cub.  ft. 
100  (Kyd).  The  acrid  milk  is  used  medicinally  in  Kangra.  The  tree  is 
L  lopped  for  cattle-fodder. 

e  following  frutescent  species  of  Fictu,  which  are  found  in  the  North- West 
ilaya,  may  be  briefly  mentioned  here  :  1.  F.  foveoldtaf  Wall.  Cat.  No. 
;  Gi^.  Ic.  PL  As.  t.  561,  iL  ;  scandent,  branches  often  rooting,  branchlets, 
les,  under  side  of  leaves  and  peduncles  hairy,  leaves  short-petiolatc,  coria- 
y  oblong-liuiceolate,  main  lateral  nerves  6-10  pair,  alternating  with  shorter 
all  anastomosing  by  prominent  reticulate  and  intramarginal  veins.  Fruit 
ixy,  pedunculate  but  not  stipitate,  hairy,  subglobose,  supported  at  its  base 
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by  3  membranous  bracts.  Style  long  filifonn,  undivided.  Wangtu  bridge, 
Sutlej  valley,  Kamaon,  ascending  to  7600  ft,  Sikkim,  Bhutan  (a  middle-dzed 
tree,  with  red,  fleshy  fruit,  GriS.  It  not  137),  Kasia  hills.  Probably  =  F. 
reticulata,  Miq.  Ann.  iii.  294  (identified  witii  F.  scandenSy  Roxb.,  in  Stewart 
Pb.  Plants,  214),  and  F.  LvduccOy  Roxb.  534  ;  Madden  As.  Soc  Joum.  xviii  L 
644 — Vem.  Kabra^  Almora. 

2.  F,  nemorcUisy  Wall.  Cat  4517.  Glabrous.  Leaves  membranous,  lanceo- 
late, long-acuminate,  main  lateral  nerves  arcuate,  10-16  pair,  with  numerous 
shorter  intermediate  ones,  ioined  by  very  fine,  distinct,  but  not  prominent  reticu- 
late veins,  blade  5-6,  petiole  ^  in.  long.  Male  fl.  nimierous,  mixed  with  females, 
2-3-androus  ;  periantn  red,  of  3-4  lanceolate  sesmentSu  anthers  large,  basifixed, 
on  short  filaments ;  female  perianth  of  3-4  lanceolate  suDconcave  segmeiits  ;  style 
short    Fruit  globose,  I  in.  diam.,  in  pairs,  pedunculate  but  not  stipitate,  snp- 

Jorted  at  its  mae  by  3  acute  membranous  oracts.    Outer  Himalaya,  from  the 
helam  to  Sikkim,  ascending  to  7000  ft 

3.  F.  pubigera.  Wall  Cat  No.  4518,  identified  by  Miquel  with  F.  ereda, 
Thunb.  (Ann.  Mus.  Lugd.  Bat  iii.  294).  Extremities  and  petioles  haiiy. 
Leaves  glabrous,  or  with  floccose  hairs  beneath,  oblong-lanceolate,  entire,  lon^ 
acuminate,  main  lateral  nerves  8-10  pair,  blade  5-8,  petiole  ^  in.  long.  Fruit 
haiiy,  globose,  |  in.  diam.,  short-pedunculate  but  not  stipitate.  Kamaon,  as- 
cenaing  to  3000  ft.    Nepal,  Sikkim,  Assam,  Easia  hills. 

A  remarkable  shrub,  of  the  subgenus  Covelliay  conmion  on  banks  of  riven 
and  in  rocky  river-beds  in  Sikkim,  Kasia,  the  hills  of  Gudh  and  Kamaon,  is  (4) 
F.  tuberculatay  Wall  Cat  No.  4539  (but  not  of  Roxbyirgh).  S.  Kurz  rJournal 
As.  Soc.  of  Bengal,  xlii.  pt  ii.  1873, 106)  identifies  it  with  a  similar  shrub  which 

grows  in  Pegu  and  Martaban  {F.  pyrrhocarpa,  Kurz),  but  the  identity  of  the 
urman  and  North  Indian  species  seems  doubtfuL  The  North  Indian  shmb 
has  rough  and  haiiy  brancmets,  lanceolate  opposite  leaves,  approximate  near 
the  ends  of  branches,  5-7  in.  long,  narrowed  into  a  short  hairy  petiole,  harsh  <m 
both  sides  with  short  adpressed  hairs,  stipules  lanceolate,  persistent,  haiiy; 
receptacles  hairy,  with  circular  raised  tubercles,  and  a  few  scales  on  the  outer 
surface,  pedunculate,  on  short  leafless  bracteate  panicles  from  the  old  wood  ; 
perianth  of  female  fl.  none  or  early  caducous,  style  long  filiform,  hairy.  Far- 
ther inquiries  may  perhaps  identify  it  with,  either  F.  lanc€olatay  Buch.,  Roxb. 
1.  c.  557  ;  Miq.  Ann.  iii.  297,  or  F,  lamtnosOf  Hardwicke  ;  Roxb.  531  ;  Madden 
As.  Soa  Joum.  xviiL  i.  643— Vem.  Chancherriy  the  leaves  used  to  feed  cattle. 

5.  F  heterophylla,  Linn,  fil.;  Roxb.  Fl.  Ind.  iiL  532 ;  Wight  la  t  659,  i«» 
stra^lin^  shrub,  with  alternate,  short-petiolate,  very  rou^h  leaves,  either  undi- 
vided oblong,  or  variously  lobed.  Receptacles  axillary  m  pairs,  pedunculate, 
yellow  when  ripe,  ^-ith  whitish  scabrous  spots.  On  the  banks  of  nvers  and  in 
moist  places  generally.  Oudh,  Banda  district  (Edgeworth),  Bengal,  South  India, 
Ceylon. 

6.  F.  repensy  Willd. ;  Roxb.  L  c.  535  ;  Wight  Ic  t  636,  is  a  small  scandent  or 
procumbent  shrub,  with  rooting  stems,  common  in  srass-lands  of  Oudh,  BenM 
Burma  and  South  India ;  leaves  alternate,  long-petioiate,  very  rough,  ovate,  wten 
with  cordate  base,  imdivided  or  variously  Iowa.  Fruit  obovoid,  narrower  into 
a  long  stalk,  supported  at  the  base  by  bracts,  the  stalk  as  long  as  or  longer  than 
the  aullary  solitcuy  peduncle.  Male  fl.  few,  near  the  mouth  of  receptacle,  jnonan- 
drous,  perianth  of  4  hyaline  oblong  segments ;  female  fl.  numerous,  peiianth  of 
5  thin  nyaline  lanceolate  segments ;  style  short,  undivided. 

9.  OUDBAinA,  Trecul. 

Spinose  shrub  with  alternate  leaves  and  axillary  globose  flowe^he•dfl. 
Flowers  dioicous.  Male  fl. :  perianth  of  4-5  narrow  segmente,  concave 
and  obtuse  above.     Stemens  4,  pistil  rudimentary.     Female  fl.  of  4  un- 
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bricate  concaye  segments.  Ovaiy  fioe,  1 -celled,  with  a  solitary  pendu- 
lous ovule  ;  style  sixaple,  stigma  filiform.  Nuts  free,  enclosed  in  the  con- 
solidated fleshy  perianth  and  receptacle  ;  pericarp  crustaceous.  Albumen 
scanty  or  0. 

1.  0.  JaTanenaiB,  Trecul;  Benth.  FL  Austr.  vL  179  (not  Wight  Ic.  t 
1960). — Syn.  Madura  Javanica,  Blume  Mus.  Bot.  Lugd.  Bat.  ii  t.  31. 
TrqpJtis  spinosa,  Wall.     Vem.  Manda^  mandei,  kangu,  N.W.P. 

A  straggling  shrub,  armed  with  axillary,  straight  or  curved,  spines ; 
branchlets  pubescent  Leaves  subcoriaceous,  glabrous,  short-petiolate,  1-4 
in.  long,  elliptic  or  elliptic-oblong,  acuminate,  acute  or  obtuse,  entire,  pen- 
niveined  and  reticulate,  but  veins  not  prominent  Flower-heads  pubescent, 
globose,  axillary,  solitary  or  2  together,  short-pedunculate,  the  males  I  in. 
diaoL,  the  females  smaller  at  first,  but  increasing,  when  mature,  to  |  in. 
or  more.  Male  flowers  closely  packed,  perianth  leaves  3*5  distinct,  often 
unequal,  cuneate,  the  upper  part  concave  and  hairy  outside.  Filaments 
shorty  not  inflexed  in  bud,  inserted  round  a  glabrous,  subulate  rudimen- 
tary ovary,  anthers  oblong,  2-celled.  Female  flowers  crowded,  more  or 
less  immersed  in  the  fleshy  receptacle.  Leaves  of  perianth  4,  upper  part 
thickened  and  velvety.  Style  one,  short,  barely  exserted.  Fruit  a  com- 
pound, iiregularly-shaped  berry  as  largo  as  a  small  Custard  apple  (Mad- 
den), formed  of  the  enlarged  fleshy  perianths  and  receptacle,  each  perianth 
endodng  a  one-seeded  nut 

Debra  Doon,  Qarhwal,  Rohilkhand,  Nepal,  Oudh,  Sikkim,  Knpia,  Burma, 
Geylon,  Eastern  Africa,  Indian  Archipelago,  Queensland,  and  New  South  Wales. 
FL  Apiil-June ;  fr.  Aug.-Nov.  Bark  smooth,  yellowish  brown  or  blockish, 
marked  with  white  oblong  lenticels.    Wood  used  as  fuel 

10.  ABTOCABPUS,  Linn. 

Evergreen  trees  with  milky  juice ;  leaves  alternate.  Flowers  monoicous. 
Hale  and  female  in*  distinct,  globose  or  cylindrical  heads.  Male  flowers  : 
perianth  2-3-4-phyllous,  segments  free  or  connate,  concave,  imbricate  in 
aestivation.  Stamen  1,  exserted.  Female  flowers :  perianth  tubular,  entire, 
with  a  minute  mouth.  Ovary  free,  1-locidar  (rarely  2-3-locular),  with  a 
solitary  pendulous  ovule;  style  terminal  or  lateral,  simple  or  2-3-fid), 
stigma  various.  Nuts  enclosed  in  the  persistent  perianths,  which  are  con- 
solidated in  a  large  fleshy  syncarpium.     Seed  exalbuminous. 

Nearly  glabrons  ;  branchlets  with  annalar  scars  .    I,  A,  integrifoUa, 

Xxtremitiea  and  under  side  of  leaves  grey-tomentose ;  branchlets 

without  snnnlar  scars %  A,  LaJcoocha, 

1.  A.  integrifolia,  Linn. ;  Roxb.  Fl.  Ind.  iiL  522  ;  Wight  Ic  t  678 ; 
Bot  Mag.  t  2833,  2834.  •7iacA;-/rce.— Sans.  Panasa,  Vem.  Kanthal, 
kaidf  kaihaly  N.W.  India ;  Phands^  Bombay ;  Pein  nayben,  Burm. 

A  large  tree,  glabrous,  only  youngest  shoots  with  short  stiff  hairs; 
branchlets  with  annular  raised  Imes,  the  scars  of  the  stipules.  Leaves 
coriaceous,  smooth,  shining  above,  rough  beneath,  elliptic  or  obovate, 
obtuse,  midrib  prominent  beneath,  with  7-8  main  lateral  nerves  on  either 
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side  of  midrib ;  blade  4-8  in.,  petiole  ^1  in.  long,  stipules  large,  with  a 
broad  amplexicaul  base,  sheathing  in  bud,  early  caducous ;  leaves  of  young 
plants  and  of  shoots  from  the  root  often  lobed.  Flower- heads  ovoid, 
elongated,  on  short  lateral  branchlets,  generally  on  the  trunk  or  larger 
branches.  Fruit  large,  hanging  on  short  stalks,  oblong,  fleshy,  with  a 
thick  cylindrical  receptacle  and  a  muricated  rind  12-30  in.  long  and  6-13 
in.  diam.     Seeds  reniform,  oily. 

Cultivated  in  N.W.  India  (rare  in  the  Panjab,  and  not  beyond  Lahore),  in 
Oudh,  Bengal,  Central  and  South  India,  Burma,  Ceylon,  and  the  Indian  Archi- 
pelago.    Regarding  its  native  home,  there  is  yet  some  uncertainty.     Rumphiiu 
(Herbarium  Ambomense,  i  106)  states  that  it  grows  in  the  forests  of  Ceylon,  like 
other  forest  trees,  but  Thwaites,  Enum.  PL  Ceyl.  262,  is  of  opinion  that  it  cannot 
be  considered  truly  indigenous.     In  the  Indian  Archipelago  the  tree  is  believed 
to  be  cultivated  only,  and  in  Burma,  though  the  Jack  is  often  found  in  laige 
and  dense  forests  (e,  g,,  in  the  Attaran  district),  yet  I  have  only  found  it  in  toe 
vicinity  of  deserted  settlements.    According  to  Wight  L  c  and  Beddome  (FL 
Sylv.  Manual,  p.  219),  the  tree  is  wild  in  me  mountain  forests  of  the  western 
Ghats,  ascending  to  4000  ft.     Fl.  Dec-Feb. ;  fr.  May-July.    Attains  40-60  fL, 
with  a  short  erect  trunk  of  great  girth,  and  a  dense  shadv  crown.    Bark  thick, 
often  with  deep  cracks,  inner  substance  soft    Sapwood  wnite,  heartwood  yellow 
when  fresh  cut,  reddish  brown  when  seasoned,  the  wood  of  old  trees  some- 
what resembling  mahogany  in  colour  and  appearance.    Takes  a  beautiful  polish. 
Medullary  rays  sharply  defined,  light-coloured,  of  moderate  width,  pores  hi^ 
uniformly  distributed,  each  pore  in  a  patch  of  yellow  tissue,  often  in  conoentno- 
ally  arranged  patches  or  interrupted  bands.     Weight  between  42  and  45  Ib^ 
per  cub.  ft.     Value  of  P.  788,  Skinner  ;  between  513  and  889,  Puckle ;  fracture 
splintery.    Warps  and  cracks  unless  well  seasoned.    Used  for  carpentiy  and 
furniture,  and  imported  into  England  for  cabinet-work,  turning,  and  for  onub- 
backs.    A  yellow  dye  is  made  of  the  wood.    The  leaves,  bark,  and  the  lind  of 
the  fruit  abound  in  a  tenacious  white  milk,  used  as  bird-lime.    The  frait  is  an 
important  article  of  food  in  Burma,  South  India,  and  Ceylon,  the  seeds  are 
roasted  and  eaten.    Young  trees  bear  fruit  on  the  branches,  older  trees  on  the 
trunk,  and  very  old  trees  often  at  the  base  of  the  trunk  near  the  root 

Other  species  with  amplexicaul  stipules  and  annular  scars  on  branchlets  are : 
1.  A.  Cliaplashay  Roxb.  1.  c.  525  ;  Wight  Ic  t.  682— Vem.  Cha^iask,  Bcng., 
Taun  peinnayhen  (Mountain  Jack),  Burm.,  a  gigantic  timber-tree  of  East  Ben^ 
and  Burma,  wood  prized  for  canoes,  structure  similar  to  that  of  A,  integrifohii. 
Leaves  of  yotui^  plants  pinnatifid,  of  old  trees  entire  ;  flower-heads  globose,  kng* 
pedunculate  ;  &uit  globose,  the  size  of  a  large  orange.  2.  A.  ktrtutOy  Lam.; 
Roxb.  l.c.  621  ;  Bedd.  Fl.  Sylv.  t.  308 ;  Angelt  wood.  Vem.  Heb  HdUuj  Canar., 
a  most  valuable  timber-tree  of  the  evergreen  forests  of  the  western  Ghats,  mak 
fl.  in  long  cylindrical  spikes  ;  fruit  ovoiu,  size  of  a  large  lemon,  the  topeof  peii- 
anths  enlarging  and  forming  numerous  hispid  spines.  Wood  strong,  oose* 
grained,  of  a  yellowish  brown  colour,  highly  prized  for  ship-building  and  other 
purposes,  weight  per  cub.  ft.  36-40  lb.,  P.  =  744.  3.  A.  tneuo,  Linn.  ;  Bot  Ifag. 
t  2869-71,  the  Bread  fruii'treet  a  native  of  the  South  Sea  Islands,  but  now  in- 
troduced into  most  tropical  countries ;  bears  fruit  on  the  western  ooast,  in 
Ceylon,  and  in  Burma.  Leaves  pinnatifld,  with  a  connate  base  1-3  ft.  long,  vuk 
fl.  in  club-shaped  spikes. 

2.  A.  Lakoocha,  Eoxb.  Fl.  Ind.  iii.  524 ;  Wight  Ic.  t  681.-Sii» 
Lakucha,  Vem.  Tiiin,  dheu,  daheo,  Pb. ;  Dhau,  dahu^  Kamaon ;  BafM 
Banda,  Behar;  DephiU,  Bengal;  MyanMouk^  Burm. 
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A  large  tree;  bianchlcts and  under  side  of  loavca  with  soil  ^y  tomcn- 
tum.  Leaves  coriaceous,  oval  or  ovate,  oLtuse  or  Kliort-acuminate,  entire, 
blade  6-10  in.,  petiole  ^-1  in.  long,  upper  nide  ghiLrous,  shining,  under 
dde  softrtomentcwe,  10-14  pair  of  ]>roniinent  main  latend  nerves;  stipules 
lanceolate,  with  a  narrow  base,  not  slieathing,  deciduous.  FloAvcr-heads 
globose,  axillary,  the  male  sulisessile,  tlie  female  short-pedunculate.  Fruit 
acid,  of  an  irregular  roundish  sha^>e,  3-4  in.  diam.,  velvety,  yellow  when 
ripe. 

Outer  hills  of  Kamaon,  ascending  to  4<HX')  ft.  Sikkini,  F^i^t  IVngid,  Burma. 
Everaneen  forests  of  the  western  (jhuts,  (.eylon.  Occasionally  planted  in  the 
Siwalik  tract  of  the  Punjab,  rartly  in  tlie  plains.  Attains  f)( >-(»()  ft.,  wiih  a  short 
trunk  of  great  girth.  Bark  |  in.  thick,  liglit-  or  dark-gn-y,  rnugli,  but  witliout 
cracks  or  furrowR.  Sapwood  large,  whitish,  ln*art\vo<Ml  yelluwisli  or  dark  re<l- 
brown,  structure  similar  to  that  of  A.  integri folia.  Weight  4()  Ih.  per  cub.  ft., 
D3.y  Bozma  LJAt,  18(52.  lined  for  fumitun',  in  Bunna  canoes  are  made  of  it. 
The  male  flower-heads  are  pickled,  and  the  fruit  is  eaten. 

Antuxr%8  innoxia,  Blume — Syn.  A,  gftcruhnt,  Dalz.  &  (iilw. ;  Bonih.  Fl.  244  ; 
Wight  Ic  t  1958  ;  Bedd.  Fl.  Sylv.  t.  3(>7,— is  onu  of  the  largist,  Ik-ddonie  says 
the  largest  tree  of  the  evergreen  forests  of  the  wt'stem  (Jliats,  and  tlie  hills 
between  them  and  the  coast.  Found  as  far  north  as  K<in<lala,  also  in  CVylon. 
Leaves  elliptic-oblong,  rough,  short-pet  iolatu ;  fcnialt*  flowers  solitary,  emlostMl  in 
an  involucre  of  connate  imbricate  bracts,  sessilo,  with  2  styles  ;  male  11.  crowded 
on  a  thick  flat  receptacle  ;  fruit  fleshy,  j>uq>le,  1-seeded.  Sa<ks  are  made  of  the 
thick  woolly  fibrous  inner  bark,  described  iw  follows  in  Ciraham's  Catalogue, 
193:  '*  A  branch  is  cut  corresponding  to  the  length  an<l  diameter  of  the  sack 
wanted,  soaked  a  little,  and  then  In^aten  with  clii1>s  until  the  liher  s^*parates  from 
the  wood.     This  done,  the  sack  formed  of  the  bark  is  turned  inside  out,  and 

Sed  down,  until  the  wood  is  sawed  off,  with  the  exct^)tion  of  a  small  piece 
to  form  the  bottom  of  the  sack,  and  which  is  can»fully  left  untouched. '   In 
Gejlon  lope  is  also  made  of  the  bark. 

Another  sp.  of  the  same  genus  is  found  in  the  dense  evergreen  forests  of  the 

Thoungyeen  valley  in  Tenasserim  (J/yaA  seik,  Burm.),  the  juice  is  uswl  by  the 

Karens  to  poison  arrows,  but  the  poison  does  not  seem  equal  in  iti^  effectri  to 

that  of  the  famous  Upas  tree  of  the  Indian  Arcliipelago  {AntuirU  toxi^aria, 

Lesch. ;  Blume  Rumpliia,  i.  t.  23).    The  largest  tree  which  1  cA-er  measured  in 

Banna  belonged  to  this  species ;  it  grew  in  the  evergreen  forest  of  the  Thoungj-een, 

Was  S50ft.  high,  and  haa  a  girth  of  38  ft.,  the  trees  of  the  surrounding  evergreen 

forest  having. an  average  height  of  2()0  ft.  (Attaran  Forest  liejwrt,  1860,  p.  66). 

B^ldonie  states  that  A,  innoxia  attains  a  similar  size  on  the  Avesteni  Qhats. 

The  Caoutchouc  exported  from  Mexico,  Central  America,  tlie  West  Indies,  and 
Ecuador  is  the  produce  of  the  Ulk  tree,  CastUha  elastica,  C'ervantes,  and  per- 
haps a  second  species  of  the  same  genus.  It  is  a  superior  article,  and  the  intro- 
duction of  the  tree  into  India  seems  desirable.  C,  dastica  is  a  large  tree, 
branchlets  and  under  side  of  leaves  with  long  soft  rust-coloured  tomentum  ; 
leaves  short-petiolate,  oblong.  Flowers  monoicous,  female  flowers  numerous, 
On  plane  circular  lateral  receptacles  (Collins'  Rei>ort  on  Caoutchouc,  1872,  11). 

The  Palo  de  Vara  or  Cow  tree  of  Caracas  (Galactodendron  utile,  Kunth  ; 
Bot.  Mag.  t.  3723-24),  a  gigantic  tree  with  coriaceous  shining  leaves,  has  been 
leferred  to  the  genus  Brosimum.  From  incisions  made  in  the  trtmk  it  yields 
Urse  quantities  of  thick  gluey  milk  without  any  acridity,  drunk  extensively, 
and  very  wholesome  and  nourishing.    Brosimum  has  one  female  flower  inside 


428  LXVIL  UHTICACE/B.  [Artocorpus. 

a  subglobose  receptacle,  covered  on  the  outside  with  nmnerouB  stamenB  and 
peltate  bracteoles.  The  snake  or  Utter  wood  of  the  West  Indies,  Oniana,  and 
Mexico,  a  beautiful  heavy  dark-coloured  wood  with  small  pores  and  numerous 
very  fine  medullary  rays,  which  on  a  vertical  section  appear  like  linear  bandi 
with  sharply  defined  and  exactly  parallel  sides,  is  the  produce  of  a  tree  of  tins 
genus,  Piratinera  guianensU  of  Aublet,  the  Bois  de  lettres^  a  large  tree  of 
Guiana,  identified  by  Poppi^  with  Brosimum  Aubletii  of  the  Hoallaga  river  in 
North  Peru,  and  by  Miquel  with  Brosimum  discolor,  Schott,  a  small  tree  of 
Brazil.  Another  species,  B.  Namajgua,  Seemann,  of  New  Granada  and  Cen- 
tral America,  has  a  thick  woolly  fibrous  inner  bark,  which  is  made  into  beds, 
garments,  and  ropes,  and  used  as  sails  in  the  native  canoes  (Hooker^s  Joumal, 
SL  (1861)  269). 

11.  CELTIS,  Toumefort. 

Trees  or  shrubs,  with  alternate  stipulate  leaves,  floweis  polygamooSy 
in  axillary  or  lateral  cymes.  Perianth  deciduous,  of  4-5  segments,  imbri- 
cate in  bud.  Stamens  as  many  as,  and  shorter  than,  perianth-segments, 
in  the  male  flowers  surrounding  a  rudimentary  ovary  inserted  on  a  haiiy 
disc  Ovary  on  a  hairy  disc,  stigmata  2,  sessile,  deciduoua.  Fruit  ao 
ovoid  or  globose  drupe,  with  a  hard,  coriaceous  or  bony  kemeL 

1.  0.  anstralis,  Linn.— Tab.  L.— Reiphenb.  Ic.  FL  Germ.  1338, 1 667. 
— Syn.  0.  tetrandra,  Eoxb.  FL  Ind.  iL  63 ;  C.  eaucasieoj  Willd. ;  Mico- 
coulier,  Fr, ;  Perlaro,  bagolaro,  It ;  Ztirgelbaumy  Crerm.  Vem.  TaghOf 
takhumy  Afg. ;  BrimlUy  khirk,  khalk^  khark,  khirg,  ku,  roku^  choku^  hnmyif 
hatkar,  kdiy  higni,  hiugli,  Pb. ;  KoTy  Kunawar  j  Tagha^  Sindh ;  Eharakj 
kharika,  khirk,  N.W.P. 

A  middle-sized  deciduous  tree,  with  bifarious  branches ;  young  leaves, 
branchlets,  and  petioles  hairy.  Leaves  ovate  or  ovate-lanceolate,  uneqiul- 
based,  acuminate,  more  or  less  rough  when  full-grown,  serrate,  the  lower 
third  of  the  leaf  often  entire,  3  basal  nerves,  the  midrib  penniveined, 
blade  3-5  in.,  petiole  ^  in.  long ;  stipules  subulate,  caducous,  shorter  tiian 
petiole.  Flowers  yellowish-white,  tetramerous  or  pentamerous,  bisexual 
flowers  axillary,  pedicels  more  than  twice  the  length  of  petiole,  the  mal6 
flowers  on  shorter  pedicels,  in  lateral  feuBcicles  or  short  racemes,  below  the 
leaves,  or  in  the  axils  of  the  youngest  leaves.  Drupe  ovoid,  }  in.  lon^ 
putamen  reticulate-rugose,  seeds  oily. 

Afghanistan,  ascending  to  8800  ft.  Suliman  ran^  trans-Lidus.  Salt  nnfie> 
Himalaya,  ascending  to  8500  ft.,  from  the  Indus  to  Bhutan.  Kasia  hilk.  Also 
in  western  Asia  and  the  Mediterranean  region*  Upper  limit  on  the  Satl^: 
Jangi  right,  Morung  left  bank.  Frequently  planted  m  the  Panjab  plains  and 
the  N.W.  Himalaya,  in  Sindh  and  feeluchistan.  FL  March-May,  before  the 
leaves  apx>ear,  or  with  the  first  leaves  ;  fr.  July-Sept.  Attains  30^  ft ;  tnink 
short,  straight,  6-8  ft.  &^h,  one  noted  16  ft. ;  branches  spreading.  Bark  \  in. 
thick,  bluish-grey,  or  brown,  smooth  or  rough  with  brown  and  whitish,  often 
raised  specks,  not  furrowed,  but  frequently  with  numerous  small  cracks  and 
circular  wrinkles,  the  trunk  often  appearing  as  if  constricted  with  cords.  Growth 
generally  slow.  Wood  light-coloured,  close-  and  even-grained,  hard  and  tough, 
a  continuous  belt  of  large  pores  in  the  spring  wood,  other  pores  smaller,  uni- 
formly distributed, Joined  by  narrow  undulating  often  zig-zag  lines  of  whitish 
tissue.    Hardy  in  England. 
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In  the  North- Went  Himalaya  churn-sticks  are  made  of  it,  and  it  is  used  as  fuel 
ind  lor  charcoal.  The  wood  of  the  European  Celtis  varies  mucli  in  weight — sp. 
^T.  0.66-0.88  (41  to  54  Ih.) — ^though  not  so  much  as  the  wooil  of  the  Ash,  which 
ilso  has  a  continuous  belt  of  lan^  pores  in  the  spring  wood.  In  the  south  of 
P^anoe  it  is  cultivated  extensively  m  coppice-woods  ;  oars,  hoops,  whip-handles, 
ind  similar  articles  requiring  tenacity  and  elasticity,  are  mode  of  it  In  the 
Himalaya  it  is  chiefly  planted  for  shiide  and  fodder,  and  the  winter  supply  of 
hay  is  often  stored  in  its  branches.  The  bark  is  useil  for  sanilals  (Clegnom). 
Hie  irait  is  insipidly  sweet  and  has  not  much  flesh.  It  is  eaten:  a  larger, 
bUckiah  or  dark  purple  kind  is  called  roku  on  the  Sutlej  ;  a  smaller,  yellow  or 
onm^  kind,  choku, 

Aitchison  (Cat.  139)  notes  C,  caucasica^  Willd.,  from  the  Jhelam,  the  Salt 
lange,  Kashmir,  Kamaon,  and  (cultivated)  Sindli.  My  opinion  is  that  all  the 
CdtU  of  North- West  India  with  glabrous  fruit  belong  to  one  species,  which 
I  identify  with  C*  augtralis,  L. 

C*  erioecarpOj  Decaisne  in  Jaco.  Voy.  Bot  t.  152,  from  Kamaon,  differs  from 
(7.  OMttralis  bv  ovate-lanceolate  leaves  and  a  pubescent  ovary  and  dru}Xi,  but  it 
leema  doubtful  whether  it  is  speciflcallv  distinct.  Stewart  ideutifles  tluH  with 
0.  AcatOf  Hamilton,  and  gives  its  distribution  and  vernacular  names  as  foUowK : 
Eafltem  skirts  of  the  Smiman  range  trans- Indus.  Suit  range  2(mX)-3(MK)  ft 
Simalaya  from  the  Indus  south-eastward,  ascending  to  45()0  ft,  Kamaon,  Nc^miI, 
Old  Oadh.  Vem.  Taghay  Afg. ;  Batkar,  bat  taman,  Pb. ;  Akata  (whence  the 
pecific  name),  ibo/oui,  Hindi 

C.  Eoxburghii,  Planch. — Syn.  C.  innervia,  Roxb.  Fl.  Ind.  ii.  66  (not  Lam., 
rhich  is  a  west  Indian  species),  has  sul)coriaceous,  ovate,  acuminate,  abuost 
(labToos  leaves,  entire  or  aentate  near  the  apex,  fertile  flowers  often  in  imirs 
on  lender  axillaiy  racemes,  Dalz.  Bomb.  Fl.  238).  South  India,  Bengal,  Burma. 
>r  Stewart  states  that  this  species  is  found  (mre)  in  the  Siwalik  tract  of  the 
'anjab  and  Eouuaon,  also  (not  common)  in  the  Central  Provinces,  and  gives  the 
bllowing  vernacular  names :  Kharak,  batkctr,  brvmuiL  bruiulu,  Pb. ;  Cheri 
harOi  kcUhuntdrt  C.P.    I  have  not  seen  specimens  from  N.W.  and  Central  India. 

In  the  xvii.  voL  of  De  CandoUc's  PrtKlromus,  Planchon  refers  the  Cdtis  of 
Slorth-West  India  to  the  following  species  : — 

1.  C.  eaucasica,  Willd.  Leaves  oblique-  or  rhomboid-oblong-ovate,  acumin- 
itey  triplinerved.  Stipules  linear,  longer  than  petioles  of  young  leaves,  ovary 
dightly  pubescent  at  the  base  of  the  s^le  ;  kernel  slightly  reticulate.  Cauca- 
108,  North  Persia,  Cabul,  Beluchistan,  Salt  range,  Kashmir. 

S.  G>  eriocarpOy  Decaisne.  Leaves  lanceolate  ;  drupes  grey  •  tomentose. 
Ptojab. 

3.  C.  ietrandra,  Roxb.  Leaves  subcoriaceous,  ovate  or  ovate-oblong  cuspi- 
date, with  an  unequal-sided  base,  triplinerved,  drupe  wholly  glabrous,  kernel 
diffhtly  rugose.  Kamaon,  Nepal,  Silhet,  Nilgiris  ("common,  vem.  ilfl^owa"), 
mdto  this  species  he  refers  the  following  as  synonymous  :  1.  6\  glabrat  Planch. 
Kamaon.  2.  C-  serotina^  Planch.,  Wight  Ic.  t  11)70.  3.  (7.  Acata,  Hamilton 
in  Trans.  Soc.  Linn.  xviL  201.  Bengal,  Behor.  4.  C.  nejMlensui,  Planchon. 
Kamaon,  Tenasserim,  Andamans.  He  does  not  say  that  he  identifies  with  it 
5.  C.  Roxhwr^hiu  Planch.  Ann.  Sc.  Nat  iii.  series  x.  302  (C.  trinervia,  Roxb.), 
hat  aeems  to  imply  that  it  belongs  to  this  species  (Prodr.  xvii.  179). 

12.  SPONIA,  Comm. 

TreoB  with  alternate  3-nerved  serrate  leaves.  Flowers  monoicous,  in 
axillary  cymes.  Perianth  persistent,  tube  short,  limb  of  5  segments,  con- 
cave,  induplicate  in  bud,  cdightly  overlapping,  noiirly  valvate.     Stamens 
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5,  longer  than  perianth.     Fruit  a  minute  drupe,  supported  by  the  persia- 
teut  perianth,  and  crowned,  while  half  ripe,  by  2  short  stigmatoBe  styles. 

Leaves  rough  on  both  sides,  oblong-lanceolate ;  male  cymes  com- 
pact, as  long  as  petiole I.  S,  politona. 

Leaves  soft-tomentose  beneath,  ovate  ;  cymes  spreading,  longer 

than  petiole 2,  8,  orimUalk, 

1.  S.  politoria,  PlancL  ;  DC.  Prodr.  xviL  202.— Syn.  Celtts  poliioria, 
WalL  Vem.  Bantamman,  kanglu,  Jchuri^  Pb.  ;  Jdun^  kJuuaroay  mami^ 
bdiUf  N.W.P.  ;  Banharria,  Oudh ;  Khdkgi,  NepaL 

A  small  tree  with  short  trunk  and  bifarious  exceedingly  rough  leaves, 
branchlets  rough  with  long  hard  white  hairs.  Leaves  oblong-lanceolate, 
with  almost  equal-sided  base,  2-5  in.  long,  penniveined,  serrate,  pale  be- 
neath, rough  on  both  sides  with  scattered  hairs  and  the  raised  base  oi 
numerous  fallen  hairs,  main  lateral  nerves  arcuate,  4-6  pair,  the  lowest 
pair  from  near  the  base  of  leaf,  petiole  ^  in.  long ;  stipules  deciduonB, 
longer  than  petiole.  Cymes  of  male  flowers  as  long  as  petiole,  of  female 
flowers  a  little  longer  than  petiole. 

Salt  range.  Siwalik  tract  and  outer  hills  from  the  Chenab  to  Nepal  Abun- 
dant in  the  Ouilh  forests  in  dry  sandy  or  stony  places.  Sikkim,  Central  Ro- 
vinces.  The  leaves  are  renewecl  in  March  and  ApriL  FL  April-June.  Attains 
15  ft.  and  a  girth  of  12  in.,  with  a  few  spreading  branches.  Bark  1  in.  thick, 
greenish-whit^,  or  reddish-brown,  smooth  or  with  longitudinal  wriiudes,  inner 
bark  red,  viscid,  fibrous.  Wood  reddish  nut-brovm,  fibrous  and  elastic,  with  a 
moderately  close-grain  (R.  T.)  The  leaves  are  as  hard  as  sand-paper  and  are 
used  to  polish  wood  and  horn. 

2.  S.  orientalis.  Planch. ;  DC.  Prodr.  xvii.  200. — Syn.  Cdiis  orien- 
talis,  Linn. ;  Roxb.  Fl.  Ind.  ii  65.  Probably  not  different  from  Spnia 
Wightii,  PL  ;  Wight  Ic.  t.  1971  ;  Bedd.  Fl.  Sylv.  1 311.  Indian  Nettie- 
tree,  Claircoal-tree.     Vem.  Badu  manu,  C.P. ;  Goly  Bombay. 

A  small  rapidly  growing  and  short-lived  tree  with  pubescent  branchlets. 
Leaves  ovate,  acuminate,  3-nerved,  obtusely  serrate,  base  unequal-sided, 
cordate,  sofb-tomentoso  beneath,  and  more  or  less  rough  on  the  upper  side, 
midrib  with  3-4  pairs  of  main  lateral  nerves ;  stipules  deciduous,  as  long  u 
petioles  of  young  leaves.  Cymes  lax,  spreading,  considerably  longer  than 
petiole.     Stigmas  covered  with  long  threads.     Drupe  black  when  ripe. 

Nepal,  Bengal,  Satpura  range  (not  common),  South  India,  Ceylon.  Fanw 
part  of  the  secondary  growth  where  the  evergreen  forest  has  he&a.  cleared  in 
Western  Mysore  and  Cooig.  Has  been  planted  in  Wynaad  for  shade  in 
coffee  plantations,  where  the  original  forest  had  been  imprudently  cleared  away. 
Fl.  April-June  (the  greater  part  of  the  year,  Roxb.)  Attains  20  ft  with  an 
erect  short  tnmk,  2-3  ft  girth.  Bark  dark  grey  or  blackish,  smooth.  The 
inner  bark  is  tough  and  strong. 

tS,  vdutina.  Planch. ;  Benth.  Fl.  Hongkong.  324,  branchlets  and  under  aide 
of  leaves  soft-pubescent  China,  Indian  Archipelago,  Burma,  Bengal ;  is  pro- 
bably not  specifically  distinct. 
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13.  ULKITS,  Linn. 

1MB  or  ahralw  with  alternate,  simple,  more  or  leee  distichous,  nneqnal- 
d  learefl  and  cadacona  stipules.  Flowers  bisexual,  in  lateral  fascicles, 
anih  campanulate,  geneially  persistent,  4-5-  or  8-9- fid,  segments 
ricate  in  bud.  Stamens  as  many  as  perianth-lobes,  adnate  to  the 
I  of  perianth,  and  opposite  to  its  segments;  anthers  fixed  by  the 
L  Ovary  £k^  1-2-celled;  styles  2,  papillose  on  the  inner  face,  1 
le  in  each  celL  Fruit  an  indehiscent  flat  samara,  surrounded  on  all 
8  with  a  broad  membranous  wing,  on  an  articulate  pediceL  Seed 
iulons,  no  albumen,  embryo  straight,  radicle  superior. 

I  the  following  synopsis  I  have  included,  besides  the  North  Indian  itpecies, 
more  important  of  the  European  Elms,  a»  some  of  them  are  cluaely  allied  to 
North-west  Himalayan  gpecies. 

«  entire  ;  perianth  decidaoos  ;  ovary  long-stifiitate      :        1.   U.  ifUegr\fQlia, 
res  semta  ;  perianth  persistent ;  ovary  subiiessilc. 
■mens  and  perianth-segments  5-8  ;  flowers  appt*ar  before 

tiie  leaves. 
Pedicela  more  than  twice  the  length  of  perianth ;  sta- 
mens and  perianth-segments  5-8. 
Articalation  of  pedicel  near  its  base,  lower  portion 
mach  shorter  than  upper ;  samara  not  fringed  at 

edges 2,   U.  WalHchiana, 

Articalation  of  pedicel  near  the  top ;  lower  portion 
much  longer  than  upper  ;  samara  fringed  at  the 

edffe  with  long  hairs 8.   6^.  </iiM. 

Pedicels  less  than  twice  the  length  of  perianth ;  sta- 
mens and  perianth-segments  6-G. 

Seed  in  the  middle  of  samara i,  U,  montana. 

Seed  near  upper  end  of  samara 6,  U,  camp€4ilris, 

anens  and  penanth-segments  4  ;  flowers  appear  with  the 
leaves 6.  U,  parvifolia, 

U.  integrifolia,  Roxb.  PL  Cor.  t.  78 ;  Fl.  Ind.  ii  68  ;  Bedd.  Fl.  Sylv. 
0.  —  Syn.  Hohptdea  integrifolia^  Planch.  DC.  Prixlr,  xvii.  164; 
t  Ic  t  1968.  Vem.  Papri^  kJaden,  arjdn^  rajdin,  kadidmy  Pb. ; 
%  kanju,  Kamaon ;  Papri,  Bhartpur ;  Dhamna,  kunjj  Oudh ;  Kar- 
Mlbilf  ehilmil,  kumha,  kunja  ludiy  begana,  Cent  Prov.  ;  Chilian 
;  WatDcUi,  Mar. ;  Navili  cJiettu,  TeL 

rge  deciduous  tree,  usually  glabrous,  only  inflorescence  pubescent 

coriaceous,  elliptic,  acuminate,  entire,  those  of  seedlings  and  root- 

;ometimes  serrate,  blade  3-5,  petiole  ^  in.  long,  main  lateral  nerves 

.     Male  and  bisexual  flowers  mixed,  in  cymose  lateral  fascicles. 

1  hairy,  nearly  cleft  to  the  base,  segments  5.     Stamens  in  bisexual 

),  in  male  flowers  8,  anthers  hairy,  no  rudiment  of  ovary  in  male 

Ovary  stipitate,  compressed,  generally  1 -celled.     Samara  oval  or 

liar,  unequal-sided,  1  in.  long,  on  a  long  slender  articulate  pcdice], 

r  portion  being  the  elongated  stalk  of  the  ovary,  often  with  the 

<f  the  perianth  at  its  base.     A  variety  with  pubescent  extremities 

r  side  of  leaves  from  Ceylon. 

lala]^  tract,  extending  west  to  the  Bias,  but  rare  between  Jumna  and 
mion  in  Garhwal  and  Kamaon,  ascending  to  2000  ft.    Abundant  in 
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the  Gonda  and  Baiaich  forests  of  Oadh,  and  in  the  Banda  district,  not  nncom- 
mon  in  the  Satpara  range.    Behar,  South  India,  Ceylon,  Burma.   Often  planted 
in  North  and  Central  India.    Prefers  a  dry,  sandy  or  shingly  soiL    The  leaves 
are  shed  between  Sept.  and  Jam,  the  fzesh  leaves  wpear  in  March  and  April, 
soon  after  the  flowers,  which  come  out  in  Feb.-March.    The  fruit  ripens  June- 
Aug.,  and  remains  long  on  the  tree.    A  fast-growing  tree,  attains  60-70  ft.,  with 
a  t^  straight  stem,  20-30  ft.  clear,  and  6-8  ft.  girth,  with  short  buttresses,  far- 
rowed and  scooped  out  higher  up.    Bark  thick,  pale-  or  dark-grey  or  light-brown, 
with  small  tubercles  in  Imes,  and  longitudinally  rugq&ej  not  cut  up  by  cracks  or 
furrows,  smelling  unpleasantly  when  bruised.     Wood  yellow  or  light-brown, 
soft  and  open-grained,  li^t  but  strong.     Medullary  rays  very  fine,  pores  moder- 
ate-sized, uniformly  distributed,  annual  rings  distinct.     No  distinct  heartwood. 
Knployed  in  building,  for  carts,  carving,  durability  uncertain.    Much  used  for 
fuel  and  charcoaL    The  leaves  are  lopped  for  cattle-fodder,  and  the  tree  is  often 
used  to  stack  fodder  for  winter  supply. 

2.  XT.  Wamchiana,  Planch.— Tab.  IiL— DC.  Piodr.  xviL  15a  In 
Herb.  WalL  as  U.  erosa^  Roth,  and  U.  effusa^  Willd.  Vem.  Kdin^  khai, 
breriy  brerd,  brdrij  hrdnhd^  brori^  amrdi,  mardri^  mardly  marrunj  marran^ 
marazh,  makskart\  manderung^  maldung,  shko,  kummdrj  Pb. ;  Himbarehj 
Kullu,  Cleghom  ;  Moredj  pabiina,  chambar  maya,  N.W.P. 

A  large  deciduous  tree,  branchlets  with  rough  pubescence.  Leaves  4-8 
in.  long,  elliptic,  long-acuminate,  main  lateral  nerves  15-20  pair,  each  to- 
minating  in  a  large  serrature,  the  outer  edge  of  which  is  serrulate,  petiole 
^  in.  long  ;  stipules  membranous  caducous.  Flowers  bisexual,  fJEUScicolate, 
in  short  lateral  racemes,  common  peduncle  pubescent,  1  in.  long,  pedicek 
fasciculate,  3-6  from  one  point,  the  portion  below  the  articulation  pubes- 
cent, much  shorter  than  the  upper  glabrous  portion.  Perianth  pendstent) 
turbinate,  glabrous,  segments  5,  obtuse,  ciUate.  Samara  short -stipitate, 
obovate,  pubescent,  seed  about  the  middle,  iving  reticulate.  The  indu- 
mentum of  the  leaves  varies  exceedingly,  in  some  specimens  the  leaves 
are  soft-pubescent  or  tomentose  on  both  sides,  in  others  they  are  rongh, 
in  others  again  they  are  glabrous  above,  and  pubescent  or  rough  beneath. 
Dr  Stewart  referred  this  sp.  to  U.  campestris. 

Not  uncommon  in  the  North-West  Himalaya,  from  the  Indus  to  Nepal  at 
3500  to  10,000  ft.,  often  planted,  also  cultivated  at  Kabul  Fl.  early  in  spring 
while  the  tree  is  leafless  ;  the  fruit  ripens  May-June.  Attains  80-90  ft,  tmnk 
erect,  often  of  immense  size,  tapering  from  a  broad  base,  12-16  ft  grth,  in  culti- 
vated and  protected  trees  to  24  ft.  Old  stems  mostly  hollow.  The  branchtf 
are  erect  at  times,  which  gives  the  tree  a  poplar-like  appearance.  Bark  whitish, 
light-  or  dark-mrey,  or  dark  brown,  very  rough,  with  lone  diagonal  cracks,  cut- 
ting the  outer  bark  into  diamond-shaped  exfoliating  scales.  Wood  brown,  not 
much  valued  in  the  Himalaya.  The  bark  is  tough  and  veiy  strong ;  cordi^ 
sandals,  and  slow-matches  are  made  of  it  The  leaves  are  lopped  extendvely  for 
cattle-fodder. 

3.  XT.  effusa,  Willd. ;  Keichenb.  Ic  FL  Germ.  1337,  t  666.— SyD. 
U,  pedunculaia,  Fougeroux;  DC.  Prodr.  xvii.  154. 

A  lai^ge  tree,  trunk  often  buttressed  at  the  base,  flowers  diooping  on  long 
slender  pedicels,  in  lateral  fascicles  on  the  previous  year's  wood.     Samait 
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fnnged  at  the  edge  with  long  hairs,  on  long  slentlcr  pedicels,  the  lower 
portion  below  the  articulation,  3-5  times  the  length  of  the  iip^K)r  poilion. 

Eastern  Eixiope.  Flowers  in  spring  before  the  leiives.  WixkI  nut  much 
▼Blued.  Specimens  veiy  similar  to  this  fuuntl  by  T.  Thomson  in  Kashmir  at 
5000  ft.  (April  1848,  at  Ganderbal)  are  in  the  Kew  hcrlmrium,  but  flowers  and 
young  fruit  are  subsessile. 

4.  U.  montana,  Sm. ;  Hook.  Stud  FL  334  ;  Keichenb.  Ic  Fl.  Genu. 
1332,  t.  662.     Wych  or  Mountain  Elm.     Bergrudcr^  Germ. 

A  large  forest  tree,  with  lax  foliage  and  drooping  branclilets,  Imrk  peel- 
ing off  in  linear  or  oblong  scales.  Leaves  rough,  ovate-oblung,  long-acumi- 
nate, 3-6  in.  long,  base  very  unequal-sided,  ^lowers  subsessile  in  lateral 
dusters  on  the  previous  year's  wood.     Seed  in  the  centre  of  the  samara. 

Indigenous  in  Scotland,  the  north  of  England,  Norway  (to  65°  N.L.)y  and  in 
other  poJts  of  North  Europe.  Flowers  in  spring  l>efore  the  leaves.  Not  rarely 
mixed  with  Beech  in  the  forests  of  France  and  Gennany.  Japan  and  North- 
Eastern  Asia,  not  in  Siberia.  Wood  highly  prized,  on  the  flarz  it  fetches  a  higher 
mice  than  Oak.  On  a  horizontal  section  the  spring  wockI  appears  as  a  continuous 
Delt  of  large  pores,  the  outer  parts  of  each  (mnual  ring  tiaving  much  smaller 
pores  in  narrow  wavy  concentric  bands.  On  a  vertical  section  the  lar^e  pores  of 
the  sprinc  wood  are  very  prominent,  and  the  medullary  rays  appear  lis  {straight 
borizontaf  bands  with  parallel  sides. 

5.  U.  campestriB,  Spach ;  Willk.  Foratl.  Fl.  47G  ;  Hook.  Stud.  Fl.  334 ; 
Beichenb.  FL  Germ.  1331,  t.  661.  Common  Elm,  Feldriister^  ulme, 
Genn. ;  Ome,  Fr, ;  OlmOy  It 

A  large  tree  with  stiff,  often  brittle  branches,  bark  dark,  nearly  black, 
▼ith  deep  longitudinal  furrows,  often  corky,  especially  along  the  branches 
(U,  mberosa,  £hrh.)  Leaves  rough,  2-3  in.  long,  base  often  nearly  (Mpial. 
Flowers  subsessile,  in  lateral  clusters  on  the  previous  year's  wood.  Seed 
above  the  centre  of  the  samara. 

Indigenous  in  Central  and  South  Europe,  natural iRe<l,  not  indigenous  in  Eng- 
Isndf  commonly  planted  in  parks  and  avenues.  North  Asia,  Turkestan,  North 
China,  Japan,  Syria,  Armenia,  Caucasus,  and  probably  Afghanistan.  Flowers 
m  spring  befoi-e  the  leaves.  In  France  the  wood  of  this  HpecieH  is  valued  higher 
than  that  of  U.  montana  for  cart  and  machine  building,  and  for  many  other 
poiposes ;  but  it  requires  long  and  careful  seasoning  (Mathieu,  Fl.  For.  2(>7). 
In  Kngland  the  branches  of  this  elm  are  exceedingly  brittle.  The  structure  of 
the  wood  resembles  U.  montana.    Weight  35-55  lb. 

To  U.  oampestris  I  am  inclined  to  refer  (with  Dr  Cleghom,  Pb.  Forests,  79) 
the  small-leaved  elm  of  the  N.W.  Himalaya.  Leaves  2-3  in.  long,  l^ase  nearly 
equal-sided,  glabrous,  or  slightly  rough  or  pubescent,  flowers  and  fruit  unknown. 
Not  common,  and  generally  near  villages,  m  the  N.W.  Himalaya,  on  the  upper 
Jhelam,  Chenab,  Bias,  Sutlej,  and  Indus,  and  in  the  Nubra  valley,  ascend- 
ing to  10,600  ft. — Vem.  Yumbok,  Ladak  ;  Bran,  brahmi,  kdi,  moru7if  mardl, 
mduru,  mannu,  mdndu,  man^fi,  meru,  meritiu,  bliamniy  Pb. ;  chipdl,  in  the  Pb. 

glains.  Some  of  the  specimens  resemble  CI.  pumila,  Linn.,  a  small  shrub  of 
iberia,  with  subsessile  fasciculate  flowers  and  glabrous  campanulate  perianth, 
whichy  however,  Maximowicz  considers  as  merely  a  variety  of  U,  campestris,  L. 
(Diacpioses  plant  nov.  Jap.  Decas  xiii.  22).  In  the  inner  Himalaya,  it  is  gener- 
ally lonnd  as  a  small  shrub  alcvic  the  river-beds,  but  it  is  often  planted  near  vil- 
lagesy  and  is  then  a  middle-sizeif  tree,  with  thick  trunk,  attaining  a  girth  of  20- 
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30  ft  and  more.  Bark  brown,  surface  whiUsh  between  deep  dark-coloured  longi- 
tudinal regular  furrows,  running  diagonally  into  each  other.  Stndght  woody 
spines  (the  base  of  dead  branches)  often  project  from  the  wood  into  the  barK. 
The  wood  is  valued  more  than  that  of  the  large-leaved  elm  (J7.  Walliehiana.) 

6.  U.  parvifolia,  Jacq.  PL  Ear.  Hort.  Schoenbnmn.  t.  262. — SyiL  U, 
vlrgcUa,  Roxb.  FL  Ind.  ii.  67  ;  Wall.  PL  As.  rar.  t.  290. 

A  slow-growing  shrub  or  tree,  branchlets  pubescent     Leaves  coria- 
ceous, smooth,  glabrous,  oblong-lanceolate,  short-petiolate,  2-4  in.  long; 
serrate,  main  lateral  nerves  branching,  14-16  pair.     Flowers  reddish,  ap- 
pearing with  the  leaves,  male  and  fertile  mixed,  in  lateral  scaly  fascicles, 
lower  part  of  pedicel  pubescent,  much  longer  than  the  glabrous  upper  part 
(above  the  articulation).      Perianth  campanulate,  glabrous,  segments  4, 
obtuse,  ciliate.     Stamens  4.     Samara  obliquely  oval,  glabroas,  dbort^pi- 
tatc,  seed  in  the  middle,  wings  reticulate. 

Kamaon,  Sikkim,  4000-5000  ft,  Bhutan,  Burma,  China,  Japan.  Introduced 
into  the  Bot.  Gkirden,  Calcutta,  &om  China.  The  bark  peels  off  like  that  of  the 
Plane  tree  (C,  Koch,  Dendrol,  ii.  423).  FL  Sept  (Na^^saki),  Nov.  (Calcatta), 
Sept,  Oct  (Vienna),  May,  June  (C.  Koch).  In  Japan  planted  in  hedges.  Pro- 
bably evergreen,  or  leafless  only  for  a  short  time.  U.  virgata^  WalL  Cat  No. 
3548  :  DC.  Prodr.  xviiL  159,  from  Nepal,  is  a  doubtful  species. 

Order  LXYIII.  PLATANEiB. 

Trees  with  flaking  bark,  alternate  palmatifid  leaves,  caducous  stipnleB 
and  monoicous  achlamydeous  flowers  collected  in  unisexual  globose  pen* 
dulous  heads,  intermingled  with  squamiform  bracteoles.  Male  h«ids: 
consisting  of  numerous  closely  congested  short  stamens  and  minute  some- 
what fleshy  paleaceous  scales  ;  filaments  very  short ;  anthers  2-celled,  de- 
hiscing longitudinally.  Female  heads:  of  numerous  ovaries  approximated 
in  pairs  immersed  in  scales  similar  to  those  of  the  male  heads ;  ovary  1* 
celled,  with  1  (or  2)  pendulous  ovules ;  style  subulate-filiform,  latenllj 
stigmatose.  Fruit  a  small  1-seeded  nut,  crowned  by  the  persistent  stylsi 
and  surrounded  by  rigid  setae.     Albumen  0,  or  very  thin. 

1.  PLATANUS,  Toum. 
(Only  genus,  the  characters  those  of  the  Order.) 

1.  P.  orientalis,  Linn. ;  Sibth.  FL  Graec.  t.  945.  Orienial  Plane,— ^eau 
Cliindr  (the  Persian  name).     Local  names :  Buiny  huna^  hoin^  Kashmir. 

A  large  deciduous  tree,  with  grey  flexuose  branches,  wooUy  badfl, 
young  loaves  and  current  year's  shoots  with  soft^  tawny,  or  feiragiooQi 
tomentum.  Leaves  glabrous,  along  nerves  pubescent  beneath,  palminervodi 
deeply  3-5  lobed,  lobes  lanceolate,  entire  or  dentate,  6>9  in.  diam.,  petido 
3-5  in.  long,  pubescent,  with  a  broad  striated  thickened  base.  On  yooBg 
luxuriant  shoots  the  leaves  often  have  a  cuneate  base,  and  the  stipnleB  are 
foliaceous  and  lobed.  Fruit-heads  globose,  1-1^  in.  diam.,  on  short  pediceh 
on  drooping  axillary  peduncles  4-6  in.  long. 

Cultivated  in  Afghanistan  and  the  North- West  Himalaya,  particnLirlyinthe 
Kashmir  valley  (5300  ft),  east  to  the  Bias  and  Sutlej,  ascending  to  8300  It  0 
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Westem  Ladak.  It  grows  well  at  Peshawar,  and  at  the  foot  of  the  North-Wcst 
Himalaya — e.  g.,  at  Amb  in  the  Hoshiarpur  district — and  fairly  well,  without 
attaining  any  large  siie,  at  Amritsar  and  Lahore.  Farther  east  it  does  not 
thrive^  and  in  the  Saharanpnr  garden  trees  do  not  live  longer  than  a  few  years. 
The  oriental  Plane  is  indigenous  in  ravines  and  moist  valleys  of  Greece,  Mace- 
donia. Armenia,  and  North  Persia.  Hehn  (Cultuq)fl.  199)  thinks  that  it  was 
introauced  from  Asia  Minor  into  Greece.  Hardy  in  England.  The  foliage 
often  gets  reddish  about  October  before  it  falls,  the  young  kaves  appear  Lite  m 
April,  the  flowers  appear  April,  May,  the  fruit  ripi^ning  soon  afterwards  and 
remaining  long  on  tne  tree.  Attains  75  ft.  in  Kashmir  and  Chamba,  with  a 
girth  of  10-20  ft.,  the  laigest  girth  noted  1)y  Dr  Stewart  at  Sirinagar  being  28  ft. 
The  branches  spread  wide ;  Stewart  records  two  trees,  one  at  Kishtwar  (5500  ft.) 
on  the  Chenab,  the  other  at  Tikri  in  Chamba  territoiy  Tsame  elevation),  on  a 
tribntaiyof  the  Ravi,  girth  19-20,  extreme  length  of  brancnes  from  trunk  37  and 
44  ft.  The  Nasim  B&gh  on  the  border  of  the  great  Kanhmir  lake  is  a  large  grove 
planted  by  Akhbar  the  Great  soon  after  he  had  taken  Kashmir  in  1 5B8.  Originally 
the  p;rove,  which  is  about  800  by  400  yards,  contaimtd  12(X)  trees,  a  large  pro- 
portion of  which  are  still  standing.  In  1838,  Vi^e  found  the  average  girtn  to 
be  13  ft,  and  supposed  their  age  to  be  248  years.  The  largest,  close  to  the  water, 
averaged  20  ft.  in  girth.  Of  two  trees  170  vears  old  at  Brcin  in  Kashmir,  Vigne 
found  one  16'22'',  the  other  20^10^'  in  girth,  and  the  largest  Plane  he  had  seen 
was  under  the  £lbuig  mountains  near  Teheran  66  ft.  in  prth.  Near  Vostitza 
in  the  Morea,  a  tree  over  40  ft  in  girth  is  reconlod.  Many  renowned  lai^e  Plane 
trees  in  Asia  Minor. 

The  bark  is  ^  in.  thick,  light  or  dark  grey,  peeling  off  in  large  thin  scales. 
Wood  yellowish  white,  somewnat  resembling  Beech-wood,  with  numerous  broad 
mcdnlLuy  rays  showing  on  a  vertical  section  as  glossv  shining  plates,  with  irregu- 
larly wavy  outline.  Pores  numerous,  very  fine,  uniformly  distributed.  Aimual 
linga  distinctly  marked.  No  distinct  heartwood.  It  is  compact,  fine-grained 
but  not  strong,  and  is  not  valued  in  Kashmir  except  to  make  Doxes,  trays,  pen- 
cases,  and  similar  articles  which  are  lacquered  and  painted.  In  Afghanistan, 
where  timber  is  scarce,  it  is  said  to  be  used  for  gun-carriages  ;  in  Persia  and  in 
the  Levant  furniture,  doors,  and  window-frames  are  mule  of  it  It  takes  a 
beantifnl  nolish,  and  the  mottled  grain  recommends  it  for  cabinet-work. 

P.  oeciaentaliSf  Linn.,  of  North  America,  and  more  commonly  cultivated  in 
Western  Europe  than  the  oriental  Phme,  differs  by  less  deeply  lobed  leaves, 
which  are  pubescent  when  full-grown,  and  by  slightly  smaller  fruit-heads. 

Camarina  eauisetifolia,  Forster — Syn.  C.  muriccUOj  Roxb.  FL  Ind.  iii.  519 — 
of  the  (Mer  of  CasuarinecBj  is  a  large  tree  with  leafless  drooping  branches, 
thickly  set  at  the  ends  with  numerous  approximate  slender  articulate  oranchlets, 
which  are  deciduous  and  fulfil  the  function  of  leaves.  Flow^ers  monoicous,  the 
male  flowers  monandrous,  in  terminal  cylindric  spikes,  the  female  flowers  in 
■mall  pedicellate  globose  heads.  Fruit  a  subglobose  cone,  formed  of  the  enlarged 
and  thickened  woody  bracts  ;  seeds  with  a  membranous  wing.  Indigenous  on 
the  coast  of  Chittagong  and  Burma,  in  the  islands  of  the  Indian  Archi]>e1ago. 
North  Australia,  and  Queensland.  The  Beefwood  of  Australia.  Cultivated 
thzon^out  India,  thrives  at  Amballa.  Wood  hard,  heavy,  brown,  darker  near 
the  centre,  medullary  rays  very  fine,  very  numerous.  Polishes  well,  but  cracks 
and  warpa  Yields  excellent  mel ;  phmtations  of  it  for  that  purpose  have  been 
made  near  Madras. 

The  wood  of  C.  strictaj  Alton  ;  Benth.  Fl.  Austr.  vi.  195— Syn.  C.  quadri- 
valfriSf  LabilL, — the  She  Oak  of  Tasmania,  South  Australia,  Victoria,  and  New 
South  Wales,  and  of  several  other  Australian  species,  is  marked  by  broad  medul- 
lary rays,  and  is  used  for  cabinet-work. 
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Order  LXEL    EUPHOSBIACEA. 

Trees,  slirabe,  or  herbs,  often  with  acrid  milky  juice ;  leaves  alter 
or  opposite,  usually  stipuLite,  rarely  compound.  Flowers  always  unise: 
Perianth  very  various ;  a  calyx  only  or  calyx  and  corolla,  both  presei 
both  sometimes  wanting.  Stamens  various.  Ovary  superior,  S-ceUed,  n 
2-  or  1-celled,  or  with  more  than  3  cells ;  styles  as  many  as  carpels,  frt 
connate,  usually  stigmatose  on  the  ventral  face ;  ovules  1  or  2  in  each 
pendulous.  Fruit  capsular,  separating  into  its  constituent  carpels  when 
or  succulent  and  indehiscent.  Seed  oily,  albuminous;  embryo  straight 
a  superior  radicle  and  flat  cotyledons  in  a  fleshy  albumen. — ^Eoyle  BL 
This  large  Order  (containing  upwards  of  3300  species)  is  distribut-ed  m 
over  the  entire  globe.  Buxus  and  Sarcoeocca,  which  are  here  indc 
are  commonly  classed  under  a  separate  Order,  Buxacem,  distinguishec 
styles  distinct  from  the  base  and  the  absence  of  milky  juice.  The  c 
genera  here  mentioned  are  classed  under  the  following  tribes  by 
Midler  in  voL  xv.  pt  iL  of  De  Candolle's  Prodromus.  They  all  be 
to  the  series  Platylobem  with  broad  plane  cotyledons. 
PhyllantJiecB. — Ovary-cells  with  2  ovules ;  lobes  of  male  calyx  imbr 

— Bigchoffiaf  AntidesTna^  PtUranjiva^  PhyUanthuSy  Breynia,  M 

thesopsis,  Securinega,  Andrachne. 
BriddiecB. — Ovary-cells  with  2  ovules ;  lobes  of  male  calyx  valva 

BrideHa^  Lebidieropsis,  CleUtanthus. 
Crotonece, — Ovary-cells  witli  1  ovule;  lobes  of  male  calyx  imbri< 

stamens  inflexed  in  bud — Croion, 
Acalyphece. — Ovary-cells  with  1  ovule;  lobes  of  male  calyx   vali 

stamens  erect  in  bud — Trewia^  MaLloiua^  Honumoya,  Ricinus^  M 
Hippomanece. — Ovary-cells  with  1  ovule  ;  lobes  of  male  calyx  imbri( 

stamens  erect  in  bud — Exeoscaria,  Jatropha,  Givotiaj  CoduBum. 
Euphorhlem, — Ovary-«eUs  with  1  ovule;  flowers  involucrate,  involi 

calyciform,  enclosing  male  and  female  flowers — Euphorbia, 

Flower-heads  resembling  single  flowers,  consisting  of  a  calyx- 
like  involucre,  including  several  male  flowers  (single 
stamens)  and  1  central  female  flower  (a  single  pedicel- 
late pistil) 1.  Euphorbia. 

Male  and  female  flowers  distinct,  not  nnited  in  heads. 
Flowers  monoicous  or  dioicoos,  in  spikes  racemes  or  pan- 
icles ;  ovary-cells  1 -ovulate. 
Male  flowers  with  5  petals  alternating  with  calyx-seg- 
ments ;  flowers  monoicous 2.  Cboton. 

Petals  wanting;  stamens  free,  or  only  connate  at  the  base. 

Calyx-seffments  8-4,  imbricate  ;  stamens  3-4  ;  flowers 

usufdly  monoicous;  male  flowers  in  bracteate 

spicate  clusters 3.  Exoocaria. 

Calyx-segments  5,  valvate ;  stamens  numerous ;  male 
flowers  in  simple  racemes  or  spikes. 
Leaves  opposite ;  flowers  dioicous ;  fruit  a  fleshy 

drupe,  not  dehiscent       .....        4.  Tbewia. 
Leaves  alternate ;  flowers  monoicous ;  fruit  a  dehis- 
cent capsule 5.  Mallotus. 

Petals  wanting ;  fllaments  connate  into  a  many-branched 

central  column 6.  Homokoya. 
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flowers  dioioooa,  in  puiicles,  catkins,  or  sf^ikes ;  ovaiy- 
oeUs  2-OTnlate. 
LsaTss  compound ;  flowers  in  axilUr^  panicles  7.  Bischoffia. 

Leares  simple  ;  male  flowers  in  catkins  ;  female  flowers 

in  axiliary  spikes 8.  Antidrsma. 

Flowers  nsnally  monoicoos,  in  axillary  clusters,  fascicles, 
or  solitary. 
Leayes  opposite  ;  styles  free  and  distinct      ...        9.  Buxuh. 
T/eaves  alternate,  usually  distichous  ;  styles  more  or  less 
united. 
Calyx  6-lobed,  yalvate  ;  petals  5. 
Orary  2-celled ;  styles  2  ;  fruit  a  berr^'.  .       10.  Bried](LIa. 

Orary  3- celled  ;  styles  3  ;  fruit  a  dehiscent  capsule. 
Main  lateral  nerves  prominent ;  petals  obovate  .      11.  Lebidieuopsis. 
Lateral  nerves  indistinct ;  petals  minute    .        .       12.  Clkistantuvs. 
Calyx  4-6-lobed,  imbricate  ;  petals  wanting. 
Stamens  central ;  no  rudiment  of  ovary. 
Fruit  a  drupe  with  a  hard  rugose  1 -seeded  putamen      13.  Putranjiya. 
Fruit  dehiscent,  dry  or  flesny. 
Calyx  deep  6-6-cleft ;  segments  not  appendicu- 

late 14.  Phyllantiius. 

Calyx  turbinate,  0-lobed ;  the  lobes  appendi- 

culate  at  the  back  (berries  red)         .        .       15.  Bkkynia. 
Stamens  surrounding  a  rudimentary  ovary,  as  long 
as  stamens. 
Small  trees ;  fruit  fasciculate,  short-pedunculate  ; 

white  dehiscent  berries        .  .16.  Secitrineoa. 

Small  shn^bs  or  undershrubs ;   fruit  capsular, 

solitary,  axillary,  on  long  lender  peduncles      17.  Andrachme. 

African  Oak  or  Teak,  a  heavy  wood  (60-70  lb.  per  cub.  ft.),  stron^r  than 
jEngliflh  Oak  or  Indian  Teak,  which  does  not  affect  iron  in  contact  with  it,  but 
Is  not  otherwise  as  durable  as  Teak,  is  employed  for  certain  purposes  in  ship- 
building. It  IB  exported  from  the  west  coast  of  tropical  Africa,  and  the  tree 
gelding  it  is  as  yet  imperfectly  known.  In  Hooker's  Journal  of  Botany,  ii. 
(1850)  t.  6,  it  is  described  as  OldjfUldia  africana,  Benth.  &  Hook.,  with  digitate 
leaves  and  a  3-celled  loculicidal  capsule,  and  is  doubtfully  classed  under  Euphor- 
hiaeeas:  Joh.  Muller  (Prodr.  xv.  ii.  1259)  refers  it  to  Sapindacece, 

1.  EUPHOBBIA,  Linn. 

Herbs,  shrubs,  or  small  softrwoodcd  trees  with  fleshy  branches  abound- 
ing in  milky  juice.  Leaves  of  the  stem  alternate,  without  stipules,  or  with 
Qtipular  spines,  in  some  species  opposite  and  stipulate,  those  of  the  flower- 
ing branches  opposite.  Flower-heads  resembling  single  flowers,  consisting 
of  a  calyx-like  cup-shaped  involucre,  with  4-5  teeth,  alternating  with  as 
many  large  horizontal  glands,  which  encloses  10-15  male  and  1  central 
female  flower.  Male  fl. :  one  2-cellcd,  often  didymous  anther  on  an  arti- 
culated filament.  Female  fl. :  a  stipitate,  3-celled  ovary,  protruding  from 
the  involucre,  style  3-clefb,  the  branches  2-lobed.  Numerous  fimbriate 
l)ract8  often  between  the  male  flowers,  the  outer  ones  sometimes  adnate 
to  the  involucre.     Capsule  separating  into  three  2-valved  cocci. 

Besides  numerous  annual  and  perennial  herbs,  this  genus  comprises  in 
India  a  number  of  shrubs  or  small  trees  with  fleshy  stems,  which  should  be 
noticed  here.     In  the  following  the  characters  are  given  by  which  the  species 
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are  commonly  distinguished.  The^  demand,  however,  fjEurther  study  on  the  spot, 
and  it  is  not  impossible  that  their  number  will  eventually  be  reduced.  The 
geographical  distribution  of  some  of  them  in  India  is  as  yet  imperfectly  known. 

Amied  with  pain  of  stipular  spines. 

Branches  with  5  sharp  prominent  angles    . 

Branches  round,  with  5  more  or  less  spirally-twisted  ribs 

Branches  round,  not  ribbed  or  angled 
Unarmed ;  stems  and  branches  cylmdric ;  leaves  linear>lan 
ceolate 


1.  B.  RoyUana, 

2.  E,  nen^oUa. 
8.   £L  Nivulia. 

4.  S,  TirvMUi 


1.  E.  Boyleana,  Boissier  in  DC.  Prodr.  xv.  IL  83. — Syn.  E.pentagoM^ 
Royle  IlL  t  82  (not  of  Haworth).— Vem.  Thar,  North  India.  Local 
names  in  Panjab  :  Suli,  Jhelam ;  ChtUa,  Chenab ;  Cfhunf  Ravi ;  Chu, 
chiu,  chu7iga,  sura,  Bias ;  Sura,  tsui,  Sutlej ;  Sihund,  Kamaon. 

Branches  angular,  generally  pentagonous,  angles  sharp,  undulate. 
Spines  twin,  short.     Flower-heads  yellow,  in  sessHe  dusters. 

Common  on  the  dry  hills  of  the  Siwalik  tract  from  Kamaon  to  the  Jhelam, 
entering  some  distance  into  the  valleys^  and  ascending  to  4000,  occasionally  to 
6000  ft.  According  to  AitchiBon  (Cat.  132),  not  on  Mount  Tilla  or  the  Salt  range, 
but  Stewart  ^Pb.  PI.  194),  gives  Tardanaa,  danda,  tor  as  the  Salt  range  names. 
This  is  probaoly  the  species  on  the  dry  hills  near  Jeypur,  which  famishes  a  great 
part  of  the  fuel  for  that  dty.  Attains  15-16  ft. ;  the  stems  have  generally  a  girtli 
of  2-3,  but  sometimes  of  5^  ft.  In  the  outer  hiUs  it  is  often  plemted  as  a  hedge ; 
CTows  readily  from  cuttings,  even  in  the  driest  soiL  The  wood  is  soft  and  use- 
less. It  is  cultivated  at  places  near  the  foot  of  the  hills — e.  g,,  at  Sealkot,  Jal* 
andar,  but  does  not  thrive  far  out  in  the  Panjab  plains. 

Besides  JS.  Boyleana,  the  following  Indian  species  with  angular  brandies 
have  been  described : — 

a.  E,  antiquorum,  Linn. ;  Roxb.  Fl.  Ind.  iL  468  ;  Wight  Ic  t  897.— Saw. 
SiJiunda.  Vem.  Nara  sij,  tekata  tij,  Beng. ;  Tidhara,  tidhdra  sehnd,  Hindi 
Branches  with  3,  rarely  5  angles,  leaves  minute  or  wanting.  Peduncles  solitair 
or  in  pairs,  a  little  above  the  spines,  usually  with  3  flower-neads,  the  centre  head 
fertile.  Common  on  dry  hills  in  Bengal  and  the  peninsula.  Wood  white,  li^t, 
soft,  but  even-grained. 

b,  E,  CatHmandoo,  Elliot  in  Wight  Ic.  1 1993w  Katti  mandu  (knife  medicine), 
Tel.  Branches  with  6  sharp  prominent  angles  wliich  are  deeply  sinuate  between 
the  nodes,  the  furrows  between  the  angles  forming  deep  channels.  The  leaves 
are  cuneate,  mucronate.  This  species  grows  in  ^;reat  abundance  in  the  Vixaga* 
patam  district ;  it  flowers  from  March  to  the  beginning  of  June,  after  the  leaTei 
fall ;  the  fresh  leaves  appear  in  July  and  August.  Attains  8-14  fL,  with  a  stem 
3-4  ft.  high.  The  milx  flows  freely  when  branches  are  cut ;  it  is  collected, 
boiled,  formed  into  cakes  or  cylinders,  and  used  as  a  cement  for  fixing  knives 
into  handles  and  for  similar  purposes.  When  dry  it  is  resinous  and  brittle, 
and  its  properties  are  essentially  different  from  those  of  Caoutchouc  or  Gntta- 
Percha. 

c  E.  trigona,  Roxb.  Fl.  Ind.  ii.  468  ;  Wight  Ic.  t.  1863.  Branches  with  3 
prominent  angles,  deeply  sinuate  between  the  nodes,  and  hollowed  out  between 
the  angles  ;  2,  sometimes  4  stout  stipular  spines,  and  large,  deciduous,  shining) 
cuneate  leaves  at  the  ends  of  branches.  Peduncles  from  the  sinuses  on  the 
angles  of  the  branches,  short,  thick,  generally  with  3  flower-heads,  the  centie 
one  sessile,  with  male  flowers  only,  the  lateral  ones  pedicelled,  fertile.  FL  Feb.- 
April,  after  the  leaves  have  fallen.    Brought  from  tne  Molucca  Islands  to  Cal: 
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entta  in  1798  (Boxb.)    fiocky  arid  hills  near  Coimbatur  (Wight),  Andamuns 
(aKnn). 

(L  B,  tortilitf  Bottler ;  Wight  Ic.  t  898.  Branches  with  3  prominent  angles, 
spirally  twisted.  Flower-heads  numerous,  fiasciculate  on  the  angles  above  the 
nodes.    Dry  hills  near  Madras  and  of  the  Coromandel  coast 

2.  E.  neriifolia,  Linn,  (not  Koxb.) ;  DC.  Plantes  Grasses,  t.  46.— Syn. 
E.  Ligulariay  Eoxb.  L  c.  465.  Vem.  TJiar,  Bombay ;  Gdmjxchu^  Pb. ; 
Munaa  «y ,  Beng. 

A  small  tree.  Stem  cylindric,  branches  terete,  but  with  5,  moro  or  less 
spirally  twisted  ribs.  Spines  twin.  Leaves  near  the  ends  of  branches, 
caneate  or  oblanceolate,  6-12  in.  long,  narrowed  into  petiole.  Peduncles 
solitazy,  in  the  sinus  between  the  nodes  with  dichotomous  cymes  of  3-15 
flower-heads. 

Common  in  the  Eonkan  and  Dekkan  (Dalzell  Bomb.  Fl.  226).  Cultivated 
near  villaffes  in  most  parts  of  India,  also  in  the  Siwalik  tract  of  the  N.W.  Him- 
alaya. Fl.  Feb.-March.  The  leaves  fall  in  autumn  and  appear  again  after 
flowenng,  in  March  or  ApriL  Attains  2()  ft,  stem  often  12  in.  diam.  The 
milk  ia  employed  externally  in  native  medicine,  and  the  root,  mixed  with  black 
pepper,  for  the  core  of  snake-bites. 

3.  E.  NivnliA,  Hamilton  in  Trans.  Linn.  Soc.  xiv.  286 ;  Wight  Ic  t 
1862.— Sym  E.  neriifolia,  Eoxb.  L  c  467.     Vem.  Sij,  Beng. 

A  shrab,  stems  and  branches  round,  without  ribs  or  angles ;  branchlets 
in  whorls  of  four.  Spines  in  pairs,  spirally  arranged.  Leaves  cuneate  or 
oboTate,  sessile,  fleshy,  mucronate,  4-6  in.  long.  Peduncles  3-flowered, 
ttom  the  nodes.  « 

Diy  hills  Garhwal,  Peninsula,  Quzerat,  and  Sindh  (Dalzell  Bomb.  FL  226). 
Leafless  Jan.-March,    FL  March ;  fr.  April- May.    Grown  in  hedges. 

-4.  E.  Tiracalli,  Linn.;  Koxb.  L  c.  470. — MUk-huaJu  Vem.  Lanka 
mj^  Beng.  j  Sehnd,  Hindi ;  Tiru  kcdli,  Malayalim. 

A  small  tree  or  shrub,  with  round  stems  and  smooth  green,  terete 
branches,  not  angled  and  unarmed.  Leaves  linear  •lanceolate.  Flowcr- 
heads  numerous,  in  clusters  at  the  ends  and  in  the  forks  of  the  branches. 

Indigenous  in  Africa,  introduced  into  India,  and  now  naturalised  in  the  Penin- 
aola  aiKi  Bengal,  cultivated  in  North- West  India  as  far  as  Hushiorpur.  Oi'ten 
planted  in  hedjges.  FL  during  the  rains.  Attains  2()  ft. ;  the  wood  is  strong,  and 
used  for  buildmg.    Milk  extremelv  acrid  and  vesicant. 

Eyfharbia  %ndcherrima,  Willi — Syn.  Poinsettia  pulcherrimay  Graham ; 
Bot.  Hag.  t.  3493,  is  a  well-known  cardcn  shrub,  with  large  crimson  floral  leaves. 
Indigenous  in  Mexico  and  Central  America,  and  now  commonly  grown  in  Indian 
gardens  as  far  north  as  Saharunpur. 

2.  CBOTON,  Linn. 

Trees,  shrubs  or  herbs,  with  alternate,  petiolate  leaves,  often  with  scales 
or  stellate  hairs.  Flowers  usually  monoicous,  in  terminal  spike-like  rac- 
emes, the  female  flowers  at  the  base  of  the  spike.  Calyx  5-parted.  Petals, 
in  the  male  flowers,  alternating  with  calyx-segments,  in  the  female  flowers 
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often  wanting.  Disc  of  5  glands,  alternating  with,  petals.  Stamens  cen- 
tral, numerous,  filaments  fi^,  with  the  anthers  inflected  in  bnd.  Ovary 
2-4-,  generally  3-celled,  1  oviile  in  each  cell.  Capsule  dividing  into  3,  2- 
valvod  cocci. 

1.  0.  oblongifoUus,*  Koxb.  Fl.  Ind.  iii.  685 ;  DC.  Prodr.  xv.  ii  573. 
— Syn.  C.  Icecigatiis,  Wall.     Vern.  Arjunna,  Oudh ;  Bara  gachj  Bengal 

A  middle-sized  tree ;  extremities,  inflorescence,  calyx  and  ovary  with 
small  adpressed  circular  silvery  scales.  Leaves  pale  green,  ^abroos, 
oblong-lanceolate,  dentate,  pen ni veined,  blade  5-10,  petiole  1-2  in.  long^ 
stipules  small,  caducous.  Flowers  pale  yellowish-green,  on  short  pedicek, 
in  the  axils  of  minute  bracts,  in  long  terminal  racemes,  female  and  male 
flowers  generally  mixed ;  the  latter  more  numerous.  Calyx  of  6  ovate 
segments.  Petals  white,  woolly,  as  long  as  calyx-segments.  Stamens  12. 
Fruit  subglobose,  indistinctly  3-lobed,  6-furrowed,  \  in.  diam. 

Common  in  the  central  and  eastern  part  of  the  Gonda  district,  Oudh,  spread- 
ing in  belts  through  miles  of  forests^  Behar,  Ben^.  Burma,  Ceylon.  The 
leaves  are  shed  early  in  March,  and  turn  red  before  falling,  the  young  foliage 
appears  soon  afterwards,  forming  a  pleasant  contrast  witn  the  leafless  IokA 
around.  Fl.  April  (Oudh),  Nov.-Feb.  (Burma).  Seed  ripens  April-May.  Attains 
30  ft,  and  a  girth  of  about  3  ft  Trunk  erect,  short,  often  irr^ularly  furrowed, 
bark  1  in.  thick,  grey  or  brownish,  inner  bark  red,  coarsely  fibrous.  Wood 
white,  close-grain^,  moderately  hard,  cracks  in  seasoning,  no  distinct  heartwood. 
Bark  leaves  and  fruit  are  used  externally  in  native  medicine. 

G.  Tiglinnif  Linn. ;  Roxb.  FL  Ind.  iii.  682  ;  Hayne  Arzneigew.  xiv.  t  3— rt« 
Purging  Croton  ;  Vern.  Jepal^  jamal  goto — is  a  small  tree,  glabrous,  without 
^  scales,  pedicels  and  ovary  hairy.  Leaves  ovate,  acuminate,  serrate,  with  3  basal 
nerves.  Female  fl.  without  petals.  Capsule  obtusely  3-comered,  J  in.  long. 
Tiie  seeds  are  a  powerful  drastic  pur^tive,  and  the  oil  is  a  valuable  medicine 
(Pharm.  Ind.  200).    Bengal,  South  India,  Burma,  Ceylon,  Indian  Archipelaga 

3.  EXOCECABIA,  Linn. 

Trees  or  shrubs,  mostly  glabrous,  with  alternate,  rarely  opposite,  stipu- 
late and  petiolate  leaves.  Flowers  monoicous,  rarely  dioicous,  in  tenninal 
or  axiUary  spikes ;  female  flowers  generally  few,  at  the  base  of  the  spike) 
sometimes  in  separate  spikes.  Male  flowers  fascicidate,  sessile  or  Aort- 
pedicellate,  the  fascicles  bracteate,  generally  with  bracteoles  between  the 
flowers.  Calyx  membranous,  sometimes  cup-shaped,  generally  of  2-3  seg- 
ments or  distinct  sepals.  No  disc  or  petals.  Stamens  2-3,  filaments  gener- 
ally free,  central,  anthers  didymous,  dehiscing  longitudinally.  Ovary  2-3- 
celled,  1  ovule  in  each  cell ;  styles  as  many  as  cells  more  or  less  connate 
at  the  base,  stigma tose  inside.  Fruit  a  dry  capsule  or  a  berry,  2-3-celled, 
and  always  opening  loculicidally  in  3  valves. 

A  few  female  flowers  at  the  base  of  the  male  spikes. 
Calyx  of  male  flowers  3-fid,  segments  ovate  ;  leaves  rhomboid, 

long- petiolate  entire 1,  E.  sebifef^^- 

Calyx  of  male  flowers  of  3  distinct  linear  segments ;  leaves 

elIi])tic-lanceolate,  short- petiolate,  serrate        .         .        .         2.  K  aoeri/o^ 

*  Linnaeus  made  Croton  neuter,  but  KpSrt^y  is  masculine. 
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Ibmib  flowwt  in  dktiiictipikes ;  calyx  of  male  flowera 
broad,  naariy  distiiict,  thinly  membranotu  segments ; 
m  lutgd,  oblong-lanceolate,  dentate  .        3.  ^.  ituignie, 

■eliifer%  MiilL  Aig. ;  DC.  Prodr.  xv.  iL  1210.— Syn.  Croton 
III,  linn.  SiiUingia  aebi/era,  A.  de  Jobs.  ;  Benth.  FL  Hongk. 
Iqpium  sebiferum,  Boxb.  FL  Ind.  iiL  693.     The  Chineee  TaUouh 

lall  and  glabrous  tree.  Leaves  rhomboid  or  broad-ovate,  entire, 
mminate,  blade  2  -  3,  petiole  1  -  2  in.  long,  main  lateral  nerves 
r.  Flowers  greenish-yellow,  in  tierminal  drooping  spikes  3-5  in. 
ith  a  few  female  flowers  at  the  base  of  the  spike.  Male  flowers 
Uj  pedicellate,  in  bracteate  fascicles,  2  -  3  -  androus  ;  calyx  3-fld. 
flowers  solitary,  short-pedicellate ;  calyx  4-partite.  Capsule  dry, 
,  snbglobose,  acute,  ^  in.  long.  Seeds  3,  enclosed  in  a  thick  layer 
ie  hXij  substance,  attached  to  a  central  column  which  splits  into 
er  divisions. 

enouB  and  cultivated  in  China  and  Japan.    Introduced  into  Benpal  and 

•Himalayan  tract  of  North- West  India,  where  it  thrives  luxuriantly.    Fl. 

^  seeds  ripen  in  autumn.    Bark  grey.    In  Japan  and  China  the  tallow 

lied  from  tne  seeds  by  boiling  in  water  ;  it  is  harder  than  animal  tallow, 

dies  are  made  of  it,  which  are  coloured  and  generally  used  in  Chinese 

.    The  seeds  (after  the  tallow  is  removed)  yield  oil,  and  a  black  dye  is 

r  the  leaves.    The  wood  is  light  and  soft  but  even-^nrained. 

coafOf  Mull.  Arg. — Syn.  Sapium  haccatum^  Roxb.  l.  c.  694  ;  ^S^.  populi- 

Wi^t  Ic.  t.  1950 — is  a  large  glabrous  tree  with  ovate,  entire,  acuminate 

lain  lateral  nerves  8-12  pair,  flowers  in  }>aniculate  spikes,  male  and 

lowers  generally  on  distinct  branches  (dioicous,  Roxb!)    Male  flowers 

ate  fascicles,  calyx  4-dentate.    Fruit  a  2-celled  more  or  less  2-lo1>ed 

tple  when  ripe.    East  Bengal  (Billa,  Silhet),  Burma  {Ltnhliln\  Indian 

go- 

\eerifolia,  F.  Didrichs. — Syn.  SiiUingia  Himdlayemi%^  Klotzsch 
lee  Prinzen  Waldemar,  t.  21,     Vem.  PiUkiaf  phutkia,  N.W.P. 

glabrous  milky  shrub,  with  decp-grocn  foliage.     Leaves  mem- 

Uiptic- lanceolate,  serrate,  short -petiolate,  main  lateral  nerves 

6-8  pair.     Flowers  monoicous,  a  few  female  flowers  at  the  base 

as.    Male  flowers  sessile,  in  bracteate  fascicles ;  calyx  of  3,  some- 

i,  almost  distinct  linear  segments.     Stamens  3.     Fruit  a  dry 

2-3-lobed  capsule,  §  in.  across. 

?,  Nepal,  Kamaon,  abundant  in  a  few  places.    Fl.  May ;  fr.  Oct.- 

IS  20  ft.,  l)ark  brownish -otcv,  longitudmally  wrinkled.    The  root 

I  has  a  disagreeable  smell,  and  is  used  occasionally  as  a  carthartic. 

ed  is  £.  indica,  Miill,  Arg. — Syn.  Sapium  inaicum^  Roxb.  1.  c. 

c  t.  1950  {HurUa,  Beng.)-— a  small  tree  with  coriaceous  oblong- 

nilate  leaves  on  short  petioles.    Spikes  solitary,  with  a  few  female 

base.     Mole  flowers  in  short,  bmcteolate  spikelets  ;  calvx  3-cleft 

e,  segments  broad-ovate.    Fruit  a  large  globose  3-seeded  capsule, 

ody  valves.    Bengal,  Burma  (eveigreen  forests),  Cteylon.    The 

to  intoidcate  ilsh. 
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3.  E.  insignis,  Miill.  Arg. — Syn.  Falconeria  inaignU  and  F.  WaUiehu 
ana,  Royle  111.  t.  84»-  F.  malaharUa,  Wight  Ic.  t.  1866.  Vem.  Dudla, 
bUodaVy  bllqja,  kardllffy  Pb. ;  Khinna,  khtna,  UendOy  lendwa,  EndOj  N.W.P. 

A  middle-sized  or  large,  glabrous,  milky,  deciduous  tree,  with  thick 
branches  and  bright-green  foliage.  Leaves  oblong-lanceolate,  acuminate, 
dentate,  blade  6-15  in.,  petiole  thick,  1-2  in.  long,  with  2  stipitate  circular 
glands  at  the  apex,  main  lateral  nerves  arcuate,  15-20  pair.  Flowers  in 
long,  somewhat  fleshy,  naked  terminal  spikes,  male  and  female  flowers  on 
distinct  branches  (dioicous,  Wight).  Male  flowers  shortly  pedicellate,  in 
circular  fascicles,  the  inner  flowers,  which  expand  first,  fieJling  off  &om 
the  persistent  base  of  their  pedicels.  Calyx  of  2  broad,  nearly  distinct 
thin  membranous  segments.  Fruit  a  spike  of  numerous,  subsessile,  ovoid 
capsules,  ^  in.  long,  on  a  thick  rachis,  the  capsules  2-3-celled,  fleshy  at 
first,  dry  and  irregularly  dehiscent  when  ripe. 

Sub-Himalayan  tract  and  warm  valleys  of  the  outer  hills,  extending  west  to 
the  Bias,  and  ascending  to  4000  ft.  (in  ^maon  to  5500  ft.),  Chittagong,  Bnnna, 
Kamul  hills  (Bedd.)  and  Western  Ghats,  known  as  far  north  as  Naraik.  Leafless 
during  the  dry  season ;  the  young  foliage  appears  in  May.  FL  Jan.-MaiclL 
while  the  tree  is  bare  ;  fr.  May,  June.  Attams  50-60  ft.,  trunk  12  ft.  long  and 
3  ft  drth.  At  5000  ft.  in  Kamaon  a  stunted  tree,  10-12  ft.  high,  and  not  rarely 
killed  to  the  ground  by  frost.  Bark  grey,  smooth,  shining,  with  laige  broad, 
longitudinal  wrinkles.  All  parts  of  the  tree  are  full  of  an  acrid  milk,  said  to 
be  poisonous.  Wood  whitisn,  very  soft,  spongy  and  brittle,  used  to  make  the 
cyhnders  of  native  drums. 

£,  Agallocha,  WiUd. ;  Roxb.  1.  c.  756,  is  a  small,  glabrous,  crooked,  and 
stunted  milky  tree  in  the  Sundarbans,  on  the  sea-coast  of  Bengal,  the  peninsola, 
the  Indian  Archipelago,  and  North  Australia  (Geria,  Beng.),  with  coriaceoiUy 
elliptic-lanceolate,  slightly  crenate  leaves,  lateral  nerves  indutinct,  and  dioicons, 
fragrant  flowers  in  axillary  spikes.  Male  flowers  fasciculate,  calyx  of  4  linear 
sepals,  anthers  3,  on  long  exserted  filaments.  Capsule  3-lobed,  coriaceous,  |  in* 
across.  The  white  milk  is  acrid  and  poisonous.  The  Agallochum  wood  is  not 
the  produce  of  this  tree,  but  of  Aquilaria  Agallocha^  Linn.  (p.  387). 

To  the  tribe  of  Hippomanece  belong  also  : — 

Jatroplui  Curcas,  Linn. ;  Roxb.  Fl.  Ind.  ill  686,  is  a  dabrous  soft-wooded 
shrub,  with  long-petiolate  cordate,  angular  leaves,  and  yellow  flowers  in  axil- 
lary pedunculate  paniculate  cymes.  Calyx  -  segments  6,  imbricate  in  bnd. 
Petals  twice  the  length  of  calyx-segments.  Disc  of  5  glands  alternating  with 
petals.  Stamens  10,  the  5  inner  connate  into  a  central  column,  the  6  outer  ftee. 
Ovary  3-celled,  1  ovule  in  each  cell.  Capsule  ovoid,  1  in.  long,  3-celled,  3- 
valved  with  3  dark  brown  or  black  seeds.  Indigenous  in  tropical  America ;  cul- 
tivated in  most  tropical  countries  and  naturalised  in  India.  Common  at  the 
foot  of  the  hills  in  Oudh  and  Kamaon — Vem.  Safed  Ind  (Madden).  The  oil  of 
the  seed  {English  Physic  Nut)  is  a  strong  purgative  (Pharm.  Ind.  203). 

Givotia  rotUeri/ormis,  Griff: ;  Wight  Ic.  t  1889 ;  Bedd.  Fl.  Sylv.  t  286,  a  • 
middle-sized  tree,  young  shoots,  inflorescence,  and  under  side  of  leaves  deMdy 
grev-tomentose  with  stellate  hairs,  leaves  alternate,  broad-ovate  or  rotondate 
with  cordate  base,  crenate.  Flowers  dioicous,  in  axillary  slender  panidea,  ealyx 
nearly  to  the  base  5-cleft,  petals  alternating  with  the  sepals  in  both  male  a^ 
female  flowers.  Fruit  fleshy  indehiscent,  1 -seeded.  Mysore  and  Dekkan.  Wood 
soft  and  light,  used  to  carve  figures,  toys,  and  the  like,  which  are  kcqneied  and 
painted. 
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Codiwum  varitffatum^  Blame— Syn.  (7.  pictum.  Hook.  Bot  Mag.  t  3051  ; 
Croton  variegcUumy  Linii. — a  Blirub  with  glabrous,  Hhiuiiifr,  entin*,  obfoug  leaves 
with  prominent  lateral  nerves,  often  variegated,  and  cultivated  on  that  account 
in  garaens  of  tropical  and  sub-tropical  India.  Male  flowers  with  petals  ;  fruit 
8  iuhiscent  capsule.    Indigenous  in  the  Indian  Archipelago. 

4.  TBBWIA,  Linn. 

A  deciduous  tree,  'with  opposite  long-petiolate  leaves.  Flowers  dioicous, 
the  male  in  long  drooping  racemes,  the  female  in  few-flowered  racemes. 
Caljx-s^pnents  3-4,  in  the  male  flowers  equal  and  valvate,  in  the  female 
flowers  unequal  and  imbricate.  Petals  none.  Stamens  central,  numerous, 
fllaments  free,  anthers  dehiscing  longitudinally,  connective  not  prolonged 
beyond  the  anthers.  Ovary  3-4-celled,  1  ovule  in  each  cell ;  style  1,  short, 
with  3-4  long  filiform  very  papillose  stigmas.  Fruit  a  fleshy  drupe,  not 
dehiscing,  with  a  hard  bony,  3-4K;elled  endocarp.  Seeds  without  arillus, 
flat  cotyledons  and  superior  radicle  in  a  fleshy  albumen. 

1.  T.  nndiflora,  Linn. ;  Roxb.  FL  Ind.  iii.  837 ;  Wight  Ic.  t.  1870, 
1871;  Bedd.  ¥1  Sylv.  t.  281. — Syn.  F.  niacrostachyay  Klotzsch  Eeise  dos 
Prinsen  Waldemar,  t.  23.  Vem.  Tumrij  kliamaraf  Kamaon ;  Bhillaur^ 
hkiUaurOj  Oudh ;  PitdH^  Beng.  ;  Petari,  Bombay. 

Youngest  parts  with  caducous  tomentum,  ovary  sofi-tomentose,  other- 
wise glabrous.  Leaves  cordate  or  broad-ovate,  glabrous,  with  5  basal 
nenreSy  the  midrib  penniyeined,  blade  6-9,  petiole  3-4  in.  long.  Flowers 
^^reenish  yellow ;  male  racemes  4-9  in.  long ;  flowers  on  short  slender 
pedicels,  in  bracteate  fascicles  of  3-4 ;  female  flowers  on  longer  pedicels, 
aolitarj  or  in  few-flowered  racemes.  Calyx-segments  of  female  flowers 
thinly  membranous,  caducous.  Stigma  1  in.  long.  Drupe  deprcssed-glo- 
Ixwe,  mucronate,  1  in.  diam. 

Sab-Himalavan  tract,  west  to  the  Jumna,  and  ascending  to  3000  ft  Common 
in  the  Dehra  Doon,  the  Kamaon  Bhabar,  and  in  Oudh.  &nks  of  the  Nerbudda 
"between  Jubbulpur  and  Mandla.  Bengal,  South  India,  Burma,  Cevlon  and 
Java.  Banks  of  rivers,  in  swamps  and  damp  places.  The  leaves  are  shed  Jan.- 
Peb.,  and  the  young  foliage  comes  in  March,  April.  FL  Nov.-April.  Attains 
QO  ft.  with  a  straight  trunk,  30  fL  to  the  first  branch,  and  6-7  ft.  gi Ah.  These  are 
the  dimensions  of  male  trees  in  the  Oudh  forests.  Female  tribes  are  smaller,  with 
•horter  trunks  and  more  straggling  branches  (R.T.)  The  leaves  somewhat 
x^semble  those  of  Gmelina  arbor ea  and  Thegptsia  populnea.  Bark  ^  in.  thick, 
cmooth,  whitish,  {ipreenish,  or  greenish-brown,  inner  bark  greenish-yellow,  fib- 
cons.  Wood  wMtish,  straight-grained,  moderately  tough,  no  distinct  neartwood. 
XJmdd  to  make  the  cylinders  of  native  drums,  and  for  agricultural  implements. 

5.  MALLOTUS,  Loureiro. 

Shrubs  or  trees  with  alternate  (rarely  opposite)  long-petiolate  stipulate 
leaves.  Flowers  usually  dioicous,  in  racemes  or  spikes.  Calyx  2-5-cleft, 
Valyate  in  the  bud.  No  disc  or  petals.  Stamens  numerous,  central  on  a 
Raised  receptacle,  filaments  free  or  cohering  at  the  base,  anther-cells  dis- 
^inct^  longitudinally  adnate.  Ovary  2-5-,  generally  3-celled,  1  ovule  in 
^ach  cell ;  styles  as  many  as  cells,  simple,  recurved,  plumose  along  the  inner 
9ide.     Capsule  tomentose  or  muricate,  2-5-celled  and  2-5-valved. 
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1.  M.  philippinenBis,  MiilL  Arg. ;  BedcL  FL  Sylv.  t.  289.  Syn.  RoU- 
Icra  tinctoriay  Roxb.  Cor.  PL  t.  168;  FL  Ind.  iiL  827.  Sans.  Punndga, 
kesara.  Vera.  Kamela,  kamtla,  kamalf  kambcU,  kemhaly  kumtla^  North 
India ;  RueUy  riuna,  roliy  Kamaon ;  Rohni^  Oudh  j  Rduni  rori,  C.P. ; 
Shendri,  Bombay ;  Taw  thidin,  Bium. 

A  large  shrub  or  small  tree,  branchlets,  inflorescence  and  under  side  of 
leaves  hoary.  Leaves  alternate,  ovate  or  ovate- lanceolate,  entire,  glabrous 
above,  hoary  and  with  minute  red  glands  beneath,  blade  4-9  in.,  petiole 
2-3  in.  long,  2  depressed  glands  at  the  base  of  leaf,  3  basal  nerves,  midrib 
penni veined,  the  nerves  joined  by  numerous  parallel  veins  at  right  angles 
to  the  midrib.  Flowers  white  and  yellow,  dioicous,  subsessUe,  in  axillaiy 
and  terminal  paniculate  bracteate  spikes.  Ovaiy  tomentose,  3-celled^ 
styles  3,  ^  in.  long,  thickly  papillose.  Fruit  a  3-lobed,  3-celled,  3-valYed 
capsule,  ^  in.  diam.,  dehiscing  loculicidally,  and  densely  covered  with  8 
bright  red  powder,  consisting  of  minute  stellate  hairs  and  fine  grains  of  a 
red  resinous  substance  soluble  in  alcohol  and  ether. 

Common  in  the  sub-Himalayan  tract,  extending  nearly  to  the  Indus,  and  as* 
cending  to  4500  ft.   Common  in  Oudh,  Bengal,  Central-  South-India  and  Brnna. 
Ceylon,  the  Indian  Archipelago,  Formosa  and  Loo  Choo  iftUnHii^  and  North 
Australia.    FL  Nov.-Jan.  ;  the  fruit  ripens  in  the  hot  season.    Never  leafless ; 
the  leaves  are  renewed  Nov.-Dec  (Oudh,  R.T.)  Attains  20-30  ft,  generally  with 
branches  from  the  base,  sometimes  with  an  erect  but  short,  generally  fluted 
and  irregularly-shaped  trunk,  3-4  ft.  &[irth.    Bark  ^  in.  thick,  mner  substanee 
compact,  fibrous,  midish-brown,  visible  at  the  bottom  of  numerous,  shallow 
reticulate  longitudinal  wrinkles,  surface  between  the  wrinkles  light-  or  dark-grej. 
at  times  nearly  black.    Wood  light-brown,  only  used  for  fueL  The  berk  is  used 
for  tanning  ;  leaves  and  fruit  are  a])plied  ezternallv,  with  honey,  against  the  hite 
of  poisonous  animals.    The  most  important  produce,  however,  is  the  jpowder 
which  covers  the  ripe  fruit  {Kamela^  Aamala).    It  is  used  for  dyeing  silK,  also 
as  apurcative  and  anthelmintic  (Pharm.  Ind.  202).    The  seeds  are  sold  in  the 
Panjab  bazaars  as  a  medicine  under  the  name  of  baohrang,  and  at  Almoia  they 
are  said  to  be  sold  as  bebarang  (Embdia  Rihes,  p.  284). 

M.  albus,  MtilL  Arg. — Syn.  RotUera  Utracocca,  Roxb.  Fl.  Ind.  iiL  826 ;  £ 
mappoides,  Dalz.  Bomb.  FI.  230 — is  a  large  tree  with  large  cordate,  often  salniel- 
tate  alternate  leaves,  branchen  and  under  side  of  leaves  tawny  with  dense  stellate 
toraentum,  ovaries  4-celled,  capsules  generally  4-celled,  4-valved,  tomentose,  and 
covered  all  over  with  soft  hairy  appendices. — Bengal,  Indian  Archipelago,  West- 
ern India,  perhaps  in  Nimar. 

M.  rejHinduSy  MtLlL  Arg. — Syn.  RotUera  dicocca,  Roxb.  FL  Ind.  iiL  829,  is  a 
weak  subscandcnt  shrub,  tawny  tomentose,  with  cordate  leaves  2-4  in.  long, 
ovaries  2-celled,  styles  2,  capsules  2-lobed,  2-valved,  hairy.  Bengal,  Indian 
Archipelago,  South  India. 

6.  HOMONOYA,  I^ureiro. 

Shrubs  with  alternate  leaves,  stipides  caducous.  Flowers  generally 
dioicous,  the  male  flowers  in  spikes,  the  female  flowers  in  spicifoim  rac- 
emes. Calyx  of  the  male  flowers  of  3,  of  the  female  flowers  of  5  nearlj 
distinct  segments,  those  of  the  former  valvate,  of  the  latter  imbricate  in 
bud.     Disc  and  petals  none.     Stamens  polyadelphous,  anthers  namerotis> 
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1-celIed,  adnate  to  a  many-branched  central  column.     Ovary  mostly  3- 
ceiled,  1  OYtile  in  each  celL     Capsule  small,  3-secdcd. 

1.  H.  riparia,  Lour. — Syn.  Addia  ncrii/oUa,  Roth  ;  Roxb.  Fl.  Ind.  iii. 
849 ;  Wight  Ic.  t  1868.     Vern.  Taniki,  Tol.     Yay-tagyi1)en,  Burm. 

A  small  shrub,  somewhat  resembling  a  willow,  branches  hairy.  Leaves 
linear-lanceolate,  4-8  in.  long,  penniveined,  under  side  with  circular  scales 
and  scattered  hairs.  Flowers  dioicous,  in  axillary  bracteate  spikes  about 
half  the  length  of  leaves.  Anthers  and  stigmas  red  Capsule  tomentose, 
S-eelled,  S-yalved,  S-seeded. 

Comnion  in  roclnr  river-beds  of  South  and  Central  India.  Attains  6-8  ft., 
and  flowers  Nov.-Sifarch. 

H.  ret«i«a,MillL  Arg. — Syn.  Adelia  return,  Wight  Ic.  t.  1869 — has  senile  obo- 
mte  or  oblanceolate  dentate  leaves,  female  flowers  in  short  spikes,  male  flowers  in 
vdUary  fsscicles.    River-beds  in  the  Dekkan. 

Bieinus  eommuni$,  Linn.  Roxb.  Fl.  Ind.  iii.  689 — Sans.  Eranda;  Vern. 
Rand,  arand,  rendi.  erendi,  tnd.  Hind.  :  Local  n.  Aneru,  Chcnab  ;  Uamanli, 
Salt  xan^  ;  Tirhiy  the  small  kind  in  Guzerat ;  Haralu,  Caiior., — the  well-known 
OMtor  Od  or  Palma  Christi  plant,  a  soft- wooded  tree,  of  short  duration,  which 
is  often  cultivated  as  an  annual,  e,  y.,  in  Guzerat  and  Bengal,  for  its  oil,  is  nearly 
illied  to  Honumoyay  but  differs,  apart  from  the  ]>eltate  palmately  lo1)ed  leaves, 
by  monoicons  flowers,  and  a  fleshy  appeudom;  on  the  seed  near  the  funicle.     The 
lazge  prickly  capsules  consist  of  3  suiKylindrical  lol^s  rounded  at  the  ends,  with 
3  spotted  seeds.    Cultivated  ia  the  Mediterranean  region,  the  United  States,  the 
West  Indies,  India,  China,  and  the  Indian  Archipelo^'o.    Naturalised  in  the  sub- 
Himalayan  tract  of  the  Panjab,  indigenous  in  Arabia  and  North  Africa.    As  a 
mudl  tree,  it  is  cultivated  near  villages  in  Bengal  to  feed  the  Arindi  silk- worm 
•fBoxb.  in  Trans.  Linn.  Soc  viL  42).    Regarding  the  cultivated  varieties  of  the 
Ottrtor  Oil  plant  in  India,  see  Hamilton  in  Trans.  Linn.  Soc.  xiv.  248. 

Para  Rubber,  the  finest  and  most  durable  caoutchouc  as  yet  known,  is 
tlie  produce  of  several  species  of  Hevea,  a  South  American  genus,  particu- 
larly of  H.  braziliensia,  Miill.  Arg. — Syn.  Siphonia  brasiliensiSf  Willd.  ; 
Hayne  Arzneigewachae,  xiv.  t.  5  ;  Collins'  Report  on  Caoutchouc,  1872, 1 
— a  large  evergreen  tree,  indigenous  in  the  province  of  Para,  and  on  the 
Orinoco  river,  with  alternate,  glabrous,  temate,  long  -  petiolate  leaves, 
leaflets  entire,  acuminate.  Flowers  monoicous,  in  large  white-tomentoso 
lateral  panicles.  Calyx  campanulate,  5-lobed,  petals  none.  Anthers  adnate 
to  a  central  column.  Fruit  a  large  3-lobed,  Svalved  capsule,  having  the 
appearance  of  3  slightly  connate  cylinders,  rounded  at  the  ends,  thick, 
Woody-fibrous.  Seeds  3  large,  smooth,  shining,  spotted,  with  a  thick 
brittle  testa. 

7.  BISCHOFFIA,  Blume. 

Leaves  trifoliate,  stipules  early  caducous.  Flowers  dioicous  or  monoic- 
oxiB,  in  axillary  panicles.  Calyx  of  5  valvate  segments,  those  of  the  male 
flowers  concave,  enclosing  the  stamens  at  first,  afterwards  reflexed,  those 
of  the  female  flowers  lanceolate.  Petals  none.  Stamens  5,  opposite  the 
Segments,  and  inserted  round  a  raised  circular  central  body  (rudimentary 
^Vary),  filaments  very  short.     Ovary  3-celled^  2  ovules  in  each  cell,  styles 
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linear,  entire.     Fruit  a  ^base  drape,  fnrkiwng  3  indeluKeiit  1-3-fleeded 
eoGcL 

1.  B.  jaTaudn,  Blame.— Sjn.  ^.  obiam^/^Jia,  B^  in  Jaeq.  Yoj.  £ot 
t  154  ;  Andraehme  trifolitita^  Roxb.  FL  Ind.  iii  7Sd ;  Mierodus  Rotpai- 
awM,  W.  <&  A.;  Wight  Ic  t  1830;  Stt^lo^ii^nu  tn/oiiaiu»,  Bennett; 
J>al2.  Bomb.  FL  235.  Tern.  £^*ji,  Garhwal ;  Kona^  Kamaon ;  Inan^ 
Oadh. 

A  large  ^broos  tree.  Leaflets  petiololate,  crenate,  elHpftic,  aeondna^ 
4-6  in.  long.  Flowers  pale-greeniah  yellow,  on  short  pedicels,  bracts  kn- 
ceolate,  deddoooa. 

Moist  shadr  rarines  in  the  sab-Himalavan  foiestB  of  Kamaon  and  GazhwiL 
Common  in  the  Gonda  forests  of  Oadh,  and  in  the  Goiakhpar  forestsL  Beqgd, 
SoQth  India,  Burma,  Indian  Ardbmpelago,  Soath  China,  Pot  jnesia.  The  kavei 
are  renewed  in  Feb.  and  Maith.  FL  March,  April  The  firoit  ripens  in  April  of 
the  ensuinff  year.  An  exceedingly  handsome  tree,  attaining  70  ftl,  and  7  &giitli, 
with  a  shady  oral  crown.  In  drp  places  a  stnnted  tree  15-20  ft.  hi^  The 
foliage  IB  deep  ^re^i,  and  tarns  ridi  before  falling.  Bark  4  in.  thick,  dark  greji 
blown  or  blaclush,  suKXJth  or  rongh,  with  cncks,  and  exfoliating  fibions  an^oltf 
scales,  inner  bark  reddish,  fibn>a&  Wood  pale  red,  fine-  and  close-gnmed, 
greyish  or  reddish  brown,  seasons  well,  in  said  to  be  darable.    Used  fcff  fanutme. 


8.  AITTTDSSMA,  Barm. 

Trees  or  shrabs  with  alternate,  entire,  stipalate,  penniveined  leaveB. 
Flowers  dioicoos,  nomeroos,  small,  the  male  flowers  in  decidaoas  qiikes, 
the  female  flowers  in  spikes  or  spike-like  racemes.  Calyx  of  3^  imbiMate 
lobes.  Petals  wanting.  Stamens  opposite  to  calyx-lobes,  inserted  round 
a  radimentary  ovary,  filaments  free.  Disc  of  distinct  glands,  altenisting 
with  filaments  and  calyx-s^ments.  Ovary  1-celled,  with  2  pendulous 
ovoles,  styles  3  or  4,  short,  united  at  the  base.  Fruit  an  indehisoent, 
generally  1 -seeded  drupe. 

Sofl-tomentose ;  flowers  teasile;  calyx  deeply  5-cleft ;  stamens  5      1.  A.  OkeBteMia. 
Extremities  with  scattered  mst-coloared  hairs ;   flowers  pedi- 
cellate ;  calyx  cup-shaped  ;  stamens  2-3.  .  ,      2.  A.  diandnm. 

1.  A.  Ohasembilla,*  Gaertn.;  BentL  Fl.  Austr.  vL  85;  Bedd.  E 
Sylv.  Man.  200.— Syn.  A,  paniadatum,  Koxb.  FL  Ind.  iii.  770 ;  Wight 
Ic.  t.  820.  A.pubescena,  Koxb.  Cor.  PL  1 167  ;  Wight  Ic.  t  821.  Vem 
Byaitsin,  Burm. 

A  small  deciduous  ramous  tree  with  light  grey  bark,  branchlets,  yooog 
leaves  and  inflorescence  soft-tomentose.  Leaves  oval  or  obovate,  2-3  b, 
long,  short-petiolate,  main  lateral  nerves  4-6  pair,  stipules  subulate,  as  long 
as  petiole.  Flowers  greenish  yellow,  male  spikes  1-2  in.  long,  female 
spikes  somewhat  shorter,  both  in  short  terminal  panicles  and  very  totsen* 
toso,  female  flowers  sessile.  Calyx  deeply  5-cleft)  stamens  5.  Drupes  small) 
dark  purple  when  ripe,  pulp  agreeably  acid. 

*  It  appears  doahtfnl  what  Gartner  included  under  A.  OhoBaembiUa.  See  TqIbsdc 
Ann.  Sc.  Nat.  ser.  Iii.  xv.  238.  I  follow  Muller,  Bentham,  and  Beddome  in  .identi- 
fying it  with  this  sp. 
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Nepal,  Oudh  foresto  (common),  Bengal,  South  India,  Ceylon,  Burma  (in  the 
Eng  lonBt  of  Dipteroearpus  tuberculatus)^  Indian  Archipelago,  Hong-Kong. 
Fl  May,  June.    fVuit  eaten. 

2.  A.  diAndrnm,  Tulasne. — Syn.  Stilago  diarulra,  Jloxb.  Cor.  PL  t 
166  ;  FL  Ind.  iii.  759.  Vem.  Amliy  mrHhotiy  sarsheti,  Garhwal ;  Dhakki\ 
Our  mussureyOy  Ban  muamireyay  Oudh,  Gorakhpur. 

A  fonall  deciduous  tree,  brancblets,  petioles,  and  under  side  of  leaves 
along  midrib,  with  scattered  rust  -  coloured  hairs,  otherwise  glabrous. 
Leftyes  lanceolate  or  ovate-lanceolate,  shortly  petiolate,  2-4  in.  long,  glab- 
nnu,  shining,  stipules  lanceolate.  Flowers  greenish-yellow,  male  and 
female  on  short  pedicels,  in  the  axils  of  subulate  bractooles,  spikes  (rac- 
emes) terminal,  solitary,  or  2-3  together,  slender;  male  spikes  2-3  in. 
long,  female  spikes  shorter.  Calyx  cup-shaped,  5-dentute.  Stamens  2-3. 
DmpeB  small,  of  a  pleasant  acid  taste. 

Sfil  forests  of  Garhwal,  Kamaon,  and  Oudh.  Bohar,  Bengal,  South  India,  Java. 
FL  May,  June  ;  Ir.  Dec-Jan.  The  leaves  turn  brick-red  before  falling.  Bark 
thin,  smooth,  whitish,  scooped,  inner  bark  pale  red,  fibrous.  Trunk  often  chan- 
nelled. Wood  pinkish  white,  hard,  and  close-grained.  The  leaves  are  acid,  and 
mAde  into  preserve  (chutney) ;  the  fruit  is  eaten. 

9.  BUXUS,  Toumefort 

Eveigreen  shrubs  or  undershrubs,  with  4-8ided  branchlets  and  oppo- 
nte,  ezstipulate  leaves.  Flowers  monoicous,  in  axillary  clusters.  CiUyx, 
of  male  fl.  deeply  4-cleft,  the  segments  opposite  in  pairs,  of  female  fl. 
deeply  6-cleft,  the  segments  in  two  circles  of  3  each.  Stamens  4,  oppo- 
site tiie  calyx-segments,  inserted  around  a  4-sided  rudimentary  ovary. 
Ovaiy  3-celled,  3-comered,  with  a  flat  top,  the  comers  terminating  in 
thick  short  styles,  which  alternate  with  the  3  inner  calyx-segments.  Cap- 
sule coriaceous,  loculicidally  3-valved,  each  valve  ending  in  2  horns,  being 
the  halves  of  2  of  the  styles,  dissepiments  attached  to  the  valves.  Seeds 
3-6,  trigonous. 

1.  R  sempervirens,  Linn. ;  Hook.  Stud.  FL  330.— Syn.  B,  Wdllicfiiana, 
Baillon;  DC.  Prodr.  xvL  i.  18.  Box.  Buchahaurrij  Germ.;  Buis,  Fr. ; 
Bos$Oj  It.  Vem.  Skanda  laghune  {barren  Daphne),  Afg. ;  Chikriy  Kash- 
mir; PappoTy  papriy  ^mprang,  ahamahad,  ahumajy  Pb. 

A  shrub,  or  small  tree,  extremities  and  petioles  hairy.  Leaves  ever- 
green, coriaceous,  glabrous,  shining,  varying  in  shape  from  linear-lanceolate* 
to  ovate,  1-3  in*  long,  narrowed  into  a  short  petiole,  the  tissue  of  the  leaf 
consisting  of  two  distinct  strata,  cohering  at  the  edge,  the  upper  stratum 
containing  midrib,  nerves,  and  veins.  Flowers  sessile,  yellowish,  with  a 
powerful,  unpleasant  smell  (Himalayan  tree),  in  short,  sessile,  axillary 
heads  or  spikes,  the  terminal  flower  generally  female,  surrounded  by 
numerous  male  flowers.  Styles  (in  the  Himalayan  specimens)  half  the 
length  of  ovary,  shorter  in  the  European  specimens. 

-Trans- Indus  on  the  cast  side  of  the  Suliman  range  (3000-4600  ft.)    Salt 
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2i   •'.  p.  JL  ^lacm      nL  :iii:  l^irmri  3^  axiiL  Tear  ^"meSL  jl.  ^ —*"»**' :  opposte 
'.  it-r^dL  OL  "iUt:  .ms}:  iMHiL  jf  "Zin  Jnntf   JL  Hhiievkl  ^r.    AiB-  a  Skntu,  at 

jiu  in.  lie  "3^  L  "nntf  imr  jrjin»Tiia>  irmnnf  U»lf  ^  v:sk  a  s^kiv  tree^ 
<r?ru'jnr  "^ull  S.-^i  ju  inrix.  jpnrmi"-^  ac.inr«^f  fmzL  Im^asp  Gxsvtii  skiv, 
IVifi  mi3  Ik;  TTi:n  nf  Tininff.  lux  j-f  ^n^  ^anTg.  mrmasmbas  cadkr  is  texture^ 
jp¥f  IE  7=£iIii«rMU  i&SL  j^^'rimry  t  mv  ^irti  sl  3l  snaZ  fcirsoBal  platei  I7 
mxJCjtirt  miL  u=^  'iv  'HP'S.     'V'itiH.  ptiliiWTfiar^ans  xr  ZTcy.  ai>  J^^^^^ft  heut- 

laiL  JidTTj  HnuiiiirnuL  Zii.:rv  .ti*!  ?±=i£Si2ii=f  ^juc  fr3L  £3r:{».  SmTna,  tad 
tjk  ZLm'-X  =Ka.  :iL  ^mrzsr^  inif  Tit^muTTt'a*"  in^s^as :  21^  pcEcs  an  nniloflilf 
tiiCzilvic^L  *y-nM.*rn^r7  inii  imi  xsnisiiXB :  jz  ^vsszsc  s  <Ck-G  lb.  pier  cak  & 
Tut  UK    \€  B»i2:^;«i«t  iir  taicarrzu^  ^asrrmrr  nzazaiz;.  aaii  BadnMlicil  in- 

&i&tfi  «:  :«fc  K£«f  laii  Je»  "ta^i  5^  lojdae  inzposes  :  cctit^  ^zvb,  bare  £oiik 
X  *r^iAL  ZTi  ^3*t  '?«&  irxti  zmn.  Zoznp^  oii  vsesgss.  Asl  Boxvood  to  be 
Ts^i  2;r  ^^71.^.21^  7;i;~iir*:s  sc^sfxl  ioii  Vniraaxa-i  seKcaa^  In  the  X.W. 
FTia,"a"ri.  sBiLl  zin:Lsi'i:r  iur.Lf^„  iiaitpr.  aodC  lai  izzhier  aie  nude  of  ii, 
uti  ii  "Siii  ^ii]±Li  h  is  ac^TBii  is^  ann'THL  T^  "Tyn*frieg  of  t&e  HiBttlijia  Box 
«»:  '.&3SL  ^uk'jEsi  OL  naici  :f  Oiinsas  is.  2i&  2f3f  xaiier  ;^  Isjcr  of  earth  viifc 
viii'iL  tiii^  42^  !n^<s^f.  ciii  IupC  'v^  voisl  «£3s  *mrl»-^w\^  The  kftTes  are 
p-.tiv.tir.'i^i  :•:  tasii^ :  U1I7  ^tfs  <■£  laisEL  «T'iMt'i  visa  copoiutT.   In  the  aoou 

hkiZrxi.  lL;ci'4e=Kc5e  fi»  B^xk%c&  Piza.  I^a»;  a&d'MixIler,  DC.  Pmlr.  xtL 
L  i^r  diiig7r.gTiaL"iae  Hisa^jta,  Bex  as  a  •&ciaet  ^iraes,  nnler  the  name  of 
B,  PTaf/i^dUiDML  tsi&  <ii£3«cioe  TBAznlr  eia&aRZBtr  in  the  ki^th  of  the  at^ 
Tlu!;  iiJi&I«:!Mant  Bni±II  of  tnt±  dov^os  ai  aLs>  nota&eS  in  the  Box  grown  in  Fnnee 
Otehatti  PL  For.  ill.. 

/ytrrfjcrj*xa  mU^ma^  MlIL  Aiz. — Sjn.  Bmjnu  taligmA,  Doo  FL  Xepi  €3 ;  S» 
j/mm/^/nmUj  Lini'iirv  Bcc  Eec  L  1012  ;  ^S.  fria<rTW.  W.  Ic  t.  IST7 ;  Lqpid^' 
ddma  yjflrfmrjAfrAyv,  KIocbcIi  in  £«i5e  des  Pricxen  Waldenury  t.  22 — is  t  sniaD 
*^*ivjjk/ak  gUbroTLi  §hmb  with  alternate  lanceolate  or  ovate-lanceolate  kaTO^ 
tsifin:  fit  Ifom  distijKtlj  triplinenned.  r^lowish-white  flowers  in  short  axillaiT 
nrjtTHfif,  a  ff;w  female  flowers  at  the  Inse  of  the  racemes^  and  small  porple  oToid 
}tHrnf^  Afghanistan,  HimalaTa  at  AkJKA^lixO  ft,  Kasia  hills  Nilgins  and 
western  eoa/^t.    FL  3darch-MaT.' 


10.  BBISDELIA,  WiUd. 


Trees,  shruhe,  or  climbers;  leaTes  alternate,  short-petiolate,  genenllj 
dintichoiUy  with  prominent  parallel  lateral  nerves.  Flowers  moncHOOOS) 
mibsemley  in  axillary  cltusters  ;  bracteoles  numerous  between  the  flowei& 
Calyx-tube  more  or  less  turbinate,  often  short  and  flat ;  segments  5,  Ttl* 
vate  in  bud«  Petals  5,  smaUer  than  calyx-segments.  Male  fl. :  stamens 
5,  ins^;rted  on  a  central  column,  placed  on  a  flat  sinuate  disc  Female  t.'- 
ovary  2'Cellerl,  the  base  enclosed  in  the  caljrx-tube,  and  surrounded  by  an 
inner  membranous,  cup-8haf)ed,  or  tubular  disc,  variously  lobed  or  lacin- 
Uit45,  which  is  inserted  at  the  mouth  of  the  calyx-tube,  and  is  generaDj 
Nurrounded  at  its  base  by  an  outer  fleshy  annular  disc ;  styles  2,  bifid,  more 
or  less  connate  at  the  base.     Fruit  a  berry,  enclosing  2  indehiscent  cocci 
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Bnnchleti  and  under  Bids  of  leaves  tomentoee ;  bracteolcs  few, 
ooriaoeoiu. 
A  tree ;  lateral  nenres  15-20  pair ;  calyx  slightly  enlarged  in 

froit 1.  ^.  rehua. 

A  elimbinff  shmb ;  lateral  nenres  8-12  pair ;  calyx  mach  en- 
larged in  fruit 2.  B.  Hipularis, 

Bnmchleta  and  leaves  wholly  glabrous;  bracteoles  numerous, 

thinly  membranons 8.  2?.  montana. 

1.  B.  retiua,  SpiengeL—Tab.  LV.—DC.  Prodr.  xv.  iL  493 ;  Bodd 
FL  Sylv-  t  260.— Syn.  B,  ereniUaia,  Roxb.  FL  Ind.  iii.  734  ;  B.  spinosa, 
WiM.  il).  735  ;  Cluyfia  spinosa,  lioxb.  Cor.  PI.  t.  172.  Vem.  Pathor, 
mark^  Pb. ;  KhdjOj  Bgnaur,  Oudh,  Gorakhpur ;  Kassi,  khassi,  Oudh  and 
C.P. ;  Ocndi^  Grarhwal ;  Anffnera,  Banswara ;  Aeana,  asauna,  Bombay ; 
Tseikehyi,  Barm. 

A  middle-sized  or  large  deciduous  tree,  epinoscent  when  young,  branchlcts 
and  under  side  of  leaves  usually  sofb-tomentose.  Leaves  short-petiolatc, 
ellipticH>blong,  3-6  in.  long,  midrib  prominent,  with  15-20  pairs  of  promi- 
nenti  stndglit,  paiallel,  latr^  nerves ;  stipules  subulate,  deciduous.  Flowers 
Bumoioons,  yellow,  subsessOe,  crowded  in  lateral  clusters,  generally  arranged 
in  tenninal  paniculate  spikea  Petals  of  male  flowers  on  long  cdaws,  lam- 
ina thick,  obovate,  lobed ;  of  female  flowers  lanceolate.  Fruit  subglobosc, 
green,  n«uly  black  when  ripe,  fleshy,  |  in.  diam.,  supported  by  the  some- 
what enlarged  coriaceous  calyx.  B.  crenulata,  Koxb.,  with  axillary  flower- 
heads,  is  said  to  be  dioicous  by  Roxburgh.  At  present  I  am  inclined  to 
x^^gaid  it  as  a  variety  only,  chiefly  found  in  Western  India. 

Sab-Himalayan  tract,  not  common,  ascending  to  3500  ft.,  generally  in  moist 
xsvines,  found  west  as  far  as  the  Chenab.  Common  in  the  Oudh  forests  and  on 
the  Satpura  range,  in  Bengal,  Burma,  Ceylon,  South  India,  abundant  in  the 
forests  of  Western  India,  wnere  I  have  found  it  north  as  far  as  Banswara  near 
the  Mhye  river.  Conmionly  associated  with  Sal  in  Oudh  and  on  the  Satpura 
lange.  A  middle-sized  tree  in  North  and  Central  India,  not  generally  cxcee<l- 
ingSO  ft.  in  height  and  4  ft'in  girth,  but  a  large  tree  with  a  straight  tall  trunk  in 
BengalyWestem  India,  and  Burma,  stems  and  branches  of  young  trees  have  nume- 
TOUB  scattered  long  sharp  spines,  which  fall  off  as  the  tree  gets  older.  Fl.  May- 
July ;  fr.  Oct-Jon.  Old  leaves  shed  March- April,  yoime  leaves  appear  Ma}', 
June.  Bark  thin,  grey  or  brownish-black,  rough,  scuny  with  small  scales, 
aometimes  deeply  cracked,  inner  bark  reddish,  fibrous.  Sapwood  pole  yellow- 
ish-white, heartwood  grey,  yellowish  or  dark  olive  brown,  compact,  even-grained 
and  hard.    Medullaiy  rays  fine,  numerous. 

Weight  64  lb.  (R.  Th.,  Cent.  Prov.^  60  (Skinner),  66  (T'wrtitcAyi  from  Burma, 
D.  R,  liist  No.  23).  Not  easv  to  work,  but  durable.  Used  for  house-building, 
agricultural  implements,  and  cart-building.  The  bark  is  very  astringent  and 
is  nsed  for  tanning,  the  leaves  are  valued  as  cattle-fodder,  and  the  tree  is  fre- 
quently lopped.    The  fruit  is  swcetiBh  and  eatable. 

2.  B.  Btiinilaris,  Bl.  j  DC.  Prodr.  xv.  ii.  499.— Syn.  B.  aeandens,  Roxb. 
TL  Ind.  iiL  736  j  Cluytia  scandens,  Roxb.  Cor.  PL  t.  1 73.  Vem.  Mad- 
laidhy  widergupa,  Oudh. 

A  large,  more  or  less  climbing  shrub,  with  drooping  branches  3  branch- 
lets  and  under  side  of  leaves  with  soft  tawny  tomentum.     Leaves  short- 

2  F 
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petiolate,  elliptic  or  obovate,  2-6  in.  long;  lateral  nerves  8-12  pair,  with 
prominent  transverse  veins  at  right  angles;  stipules  broad-lanceolate. 
Flowers  monoicous,  jellow-tomentose,  snbsessile,  crowded  in  lateral  heads, 
in  the  axils  of  leaves  or  bracts,  generally  arranged  in  terminal  panicu- 
late spikes.  Broad-lanceolate  tomentose  bracteoles  between  the  flowos. 
Calyx-segments  long-triangular,  persistent  and  considerably  enlarged  in 
fruit.  Drupes  oblong-ovoid,  often  2-8eeded,  nearly  ^  in.  long,  black 
when  ripe. 

Sub-Himalayan  tract,  ascending  to  2000  ft.,  from  Jumna  to  Sarda.  Abtmdaot 
in  the  Oudh  forests.  Bengal,  South  India,  Ceylon,  Burma,  Malay  peninsoli^ 
Indian  Archipelago.    FL  at  various  seasons,  mainly  May-Oct 

3.  B.  montana,  Willd. ;  Eoxb.  FL  Ind.  iii.  735. — Syn.  CluyHa  num- 
tana,  Cor.  PL  t.  171.     Vem.  Oeia,  Oudh,  N.W.P. ;  KargrwlicLy  Kamaon. 

A  middle-sized  tree,  wholly  glabrous,  branchlots  tuberculate.  Leayes 
elliptic  or  obovate,  pale  beneath,  4-8  in.  long,  main  lateral  nerves  10-15 
pair ;  stipules  deciduous.  Flowers  monoicous,  greenish,  short-pedicellate, 
crowded  in  compact  axillary  heads  with  numerous,  thin,  membranous,  ciliate 
and  fimbriate  bracts  between  the  flowers ;  nude  and  female  flowers  in  the 
same  head.  Petals  oblanceolate.  Drupes  ovoid-oblong,  or  globose  (Bozh), 
\  in.  long,  on  short  thick  stalks,  supported  by  the  not  enlarged  membran- 
ous calyx. 

Sub-Himalayan  tract,  west  to  the  Jhelam,  ascending  to  3500  ft.  Oudh  faresto 
(ravines  in  the  hills).  Bengal,  Orissa,  Behar.  FL  April,  May ;  fr.  Sept-Nor. 
The  leaves  are  lopped  for  cattle-fodder. 

11.  LEBIDIEBOPSIS,  MiilL  Aig. 

A  small  tree  with  alternate,  short-petiolate,  oval  leaves  ;  lateral  nerves 
not  prominent.  Flowers  monoicous  or  dioicous,  subsessile,  in  axillaiy 
bracteolate  clusters,  male  and  female  flowers  in  distinct  dusters.  Calyx- 
tube  flat,  shortly  turbinate,  segments  5,  lanceolate,  valvate  in  bod. 
Petals  minute.  Male  flowers  :  stamens  5,  filaments  inserted  on  a  central 
column,  which  is  placed  on  a  broad  circular  disc  and  prolonged  into  ft 
short  3-lobed  rudimentary  ovary.  Female  flowers  :  ovary  3-celled,  styles 
3,  bifid.  Fruit  a  hard  3-celled,  6-valved  capsule  on  a  thick  stalk.  Seeds 
3,  cotyledons  flat,  fleshy. 

1.  L.  orbicnlaris,  MiilL  Arg. — Syn.  CluyHa  coUifia,  Eoxb.  Cor.  PLi 
169  ;  Fl.  Ind.  iii.  732.  Briedelia  coUinayWBll.  Vem.  OarroT^  gharraTt 
C.P. 

A  large  shrub  or  small  tree,  with  scanty  light-green  foliagei  Branchlets, 
petioles,  calyx  and  bracteoles  hairy.  Leaves  glabrous,  2-4  in.  long,  vitb 
reticulate  venation.  Flowers  yellowish  green.  Capsule  1  in.  long ;  brown 
shining,  ovoid  or  obovoid,  indistinctly  3-lobed. 

Satpura  range,  Bandelkhand,  South  India,  Ceylon.  FL  June  ;  fr.  Dec.,  Jan- 
Bark  blackish,  very  rough.  Wood  reddish,  durable,  but  brittle.  The  rind  of 
the  fruit  is  said  to  be  poisonous. 
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12.  OIiEISTANTHnS,  Hooker. 

'boBB  with  alternate,  sboit-petiolate,  pennivoined  leaves,  lateral  Derves 
RDmiiient.  Flowers  monoicons  or  dioicous,  subsessile  in  axillary  clusters 
ffdiort  spikes,  with  bracteoles  between  the  flowers.  Calyx-tube  turbi- 
ute  or  eap-shaped,  segments  5,  valvate  in  bud.  Petals  6,  those  of  the 
Bile  flowers  minute.  Male  flowers :  stamens  5,  filaments  free,  inserted 
Eoond  a  thick  rudimentary  ovary.  Disc  urceolate.  Female  flowers : 
vmy  partly  immersed  in  the  calyx-tube,  3-celled,  styles  3,  more  or  less 
UL  Disc  membranous,  cup-shaped  or  cylindric.  Fruit  a  3-celled  6- 
nbed  capsule.     Seeds  often  connate  in  pairs  at  the  base. 

1.  0.  oUongifolinB,  MtOL  Arg.— Syn.  Cluytia  ohlongifoUuy  Roxb.  Fl. 
bl.  iii  731.     Briedelia  oblongifolia,  Hooker  &  Arnott.     Vem.  Dukcsa, 


A  middle-sized  tree.  Leaves  elliptic-oblong,  acuminate,  6-12  in.  long, 
fUvous  above,  pubescent  beneath.  Flowers  greenish  yellow,  in  small 
Mil  clusters ;  bracteoles  broad-ovate  ciliate.  Female  flowers  :  calyx-tube 
Mimate,  disc  cylindric,  laciniate  at  the  top.  Petals  obovate,  ciliate. 
Rnnt  ovoid,  supported  by  the  persistent  base  of  calyx,  ^  in.  long. 

Sflhet  Sub  -  Himalayan  tract  and  outer  valleys  of  Sikkim  and  Assam, 
"■Miiil^Tig  to  4000  ft  According  to  Stewart  in  the  Siwalik  tract  of  Kamaoii, 
"t^gHing  west  to  the  Ganges.  Fl.  March-May ;  fr.  Aug.,  Sept.  Wood  hard 
Qd  durable  (Roxb.) 

13.  PXTTBANJIVA,  Wall. 

Lees  with  alternate,  coriaceous,  stipulate  leaves.  Flowers  dioicous,  the 
Bale  flowers  in  axillary  clusters  ;  the  female  flowers  peduncidate,  axillary, 
iolituy  or  a  few  together.  Calyx  of  the  male  flowers  2-5-parted,  of  the 
bule  flowers  4-6-parted,  segments  narrow.  Petals  and  disc  wanting. 
Bfeunens  2-3,  central,  filaments  free,  monadelphous  or  diadelphous.  Ovary 
U-eelled.     Fruit  indehiscent,  1 -seeded  with  a  hard  bony  endocarp. 

1.  P.  Eoxburghii,  Wall.— Tab.  LIIL— Wight  Ic.  t.  1876;  Roylelll. 
tM^ ;  Bedd.  FL  Sylv.  t.  275.— Syn.  P.  amhlyoearpa,  Miill.  Arg.  DC 
'Wr.  XV.  iL  444.  Nageia  Putranjivay  Eoxb.  Fl.  Ind.  iii.  706.  Sans. 
^^ttranfivcL  Vem.  PutdjaUy  Pb.  ;  J%a  puta,  joti,  juHy  pair  a  jiva^ 
^•W.P. ;  Paijiy  Oudh  ;  Jlvpiib'ak,  Hindi. 

A  middle-sized  evergreen  tree,  with  dark-green  foliage,  branchlets  and 
Qtioles  pubescent.  Leaves  elliptic-oblong,  with  unequal-sided  base,  ser- 
iate, short-petiolate,  3-5  in.  long,  the  upper  side  glabrous,  shining,  lateral 
ArvsB  numerous,  joined  by  reticulate  veins ;  stipules  subulate,  deciduous. 
^Ule  flowers  smcdl,  yellow,  subsessile,  numerous,  collected  in  sesfdle  irregu- 
^y  gbbose  axillary  heads ;  calyx  3-5-cleft,  stamens  3,  filaments  more 
otlsBB  connate.  Female  flowers  pedunculate,  axillary,  often  in  twos  or 
^hiees ;  calyx  5-6-cleft,  segments  oblong,  obtuse.     Ovary  3celled,  pubes- 
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Btwj]^  -riiiS!:.  f  iL,  jLinj^  mc;  yirmaif,  vsj-'sMBi^  iiMt.  1-edfed,  l-«eedfld. 


.%ih-£=iiifll87iiL  Tnrr  gimnuni  ol  liuaa^  BBBimaic  ai-  SdO  Al,  iBd  ^■•*^liuy 

C«7Uui.  i&oL  sxL£±nBtt£     ynfflatTT-  fxL  jiv^  aatfr.  Tinhr,  Kaed  iD>eil%  oAa 

ssens  3L  ■7:izi.-J'izii£  if  :3ii  -sisims  jac    Lavei  soKved  m  ApoL    A  ht 
^  '  r  zeat,  -nzesL  tihttsi  ffnwiiTHtt  sm,L'i.ii.nn     AssBB-itX-^OllL,  vnkailB^lt 
'z-mx.  -fr-S.  i£  *=xiii*9  >  ±.  lasa.  mxzmsmB  i^iuuvjUy  sraifiBg  ^—^^ 

rumii'l^i£a&-5iujixz»i  loeexaL  izm^  aick  jciLjv;  ffnuaia.      Wood  ligjbft-gief, 

"Sr^!^  jm-;  3.  pis  703.  ±.  ^iZiim. .  ^noaoir  Ibearsa.  Uxd  in  plaeei  fv 
v>vlV  aaii  ia  'sr^irnc  T^  'jacrnsk  m^'jsK^tsL  &r  csafe^sddex^ tfe  xili are 
icrxsa  x^  in  t-jbotj^  bii  is.  ^^H^'^■rpf  iz  daBisrm.  tt>  keep  tiicBi  in  lieiltii, 
yi«ake^  "afe  lanii*,  ■*  I^  if  ae  .TofTif  "^  TV  TrTfi  nf  /Tirin  m^i  (7iiwYi  ■■  (p  ft) 
tf»  i3^i  is.  ihe  «aie  ^^"'"^ 

14.  FHTLLAHTHUB*  Hub. 

Trsea  ihrxbs  cr  Ihots  ;  lesTH  isqRzLifeey  mortlj  diitirhoiM,  entoe,  poi- 
]iiT<^i2u»rL  iaoTVpeOiiLid.  Florvos  BaooieoQi  or  dioieoaiy  in  axiHaij  or 
hxml  nLasUsOf  mausdnusa  sothazj^  Caljx-aegmaitB  4-9,  genenlly  54, 
imhnaa^  whiiofxt  anj  appsidageB  at  the  bnek.  Petnk  none.  I>ifle  of 
dixthut  ^^nds,  ahenatiiig  whh  ol jx  -  aegmBnta,  aometiniea  wantiof^ 
8tam«nii  centzml,  2-15,  genetallj  3,  fikmenta  foe  or  Tanooalj  oomute. 
Xo  nviiment  of  orarj  in  mak  flowen;.  Oraij  2-15-eelled,  genenHy  S- 
c^IIed,  2  OTiiIea  in  each  cell ;  atyks  as  manj  aa  eella,  genmllj  sknder, 
hUifly  and  more  or  leaa  connate  Fruit  alwmjs  dehiaeenti  aometimes  fleshj. 
See^li  withont  arillas  or  strophiole. 

flouU  trKS  with  onte  or  elliptic  learea ;  no  disc  or  frauds  at  the 
liOM  of  ftamens  or  ormrj;  anthers  $-6  on  a  eentnl  cohtmn ; 
istjlfn  connate  into  a  ghort  colnmn  ;  frnit  a  4-6-eeDcd  cap- 
mle  with  red  teedsw     (Sabgenns  Ghekidum,) 

Sr/ftlj  tomentoee  ;  anthers  3 I.  P.  uepalauU. 

GUl/moii ;  anthers  4-6    .  2.  P.  faaeeoAiritt 

A  clitnl/ing  nhnib  with  elliptic  or  oborate  leares  ;  disc  of  5  dis- 
tinct glands  alternating  with  caljz-segments ;  stamens  5^ 
the  3  inner  connate  into  a  central  colnnin;  orary  8-12- 
c^Uerl;  styles  distinct,  minnte ;  frnit  a  dark-porple  small 
soccnlent  berry 3.  P.  ntieabte^ 

A  mifldle-sized  tree  with  nomerons  linear  leaflets ;  anthers  8-5  on 
a  central  colomn  ;  orary  half  enclosed  in  a  cup-shaped  disc ; 
style  1,  deeply  3-fid;  fniit  a  large  globose  pale-yellow  S- 
cAM  berry 4.  P.  BmNka^ 

1.  P.  neiMileniis,  MiilL  Aig.  1.  c.  291.— Syn.  Bradleia  ot«to,  WaU- 
V(snL  Ool  k/imda,  {gur)8awa,  sama,  chamdr  kas,  ambiu^  kalm{a)f  h^ 
milf  Pb. ;  Moion^  fjakalwa,  N.W.P. ;  Kari^  Jcvria,  C.P. 

A  Mmoll  trco,  branchlets  softly  tomentose.  Leaves  ovate  or  elliptie> 
pu)>c8ccnt  on  lx)th  sides,  2-3  in.  long,  short-petiolate,  main  lateral  nerves 


Pl^fikmtkut,]  LXDL  EUPHORBIACEiE.  453 

axenatey  4-6  pair;  stipnlee  subnlate.  Flowers  in  axillary  fascicles,  the 
ftmale  aabaewiley  the  male  on  long  filiform  pedicels,  male  and  female 
genflrallj  in  the  same  fascicle.  Male  fl. :  Calyx  of  6  lanceolate  segments, 
dighily  hairy  outside.  Anthers  3,  oblong,  2-celled,  extrorse  and  coheriug 
at  the  back,  on  a  short  central  column,  connectivo  prolonged  beyond  the 
antheiF^ella.  Female  fl. :  Calyx  of  5-6  ovate  segments,  hirsute  outside. 
Styles  connate  into  a  cylindnc  column,  nearly  as  thick  as  the  ovary, 
divided  at  the  top  into  4  thick  ovate  teeth  longer  than  calyx,  the  lower 
part  hirsute.     Capsule  4-6-ceIled,  pubescent,  seeds  red. 

Sub-Himalayan  tract  and  outer  ranges,  ascending  to  5500  ft.,  and  extending 
west  to  the  Indus.  Sikkim,  Western  Ghats,  Canara,  and  Mysore.  Glochidicn 
wduiUnum  and  arboreum^  Wight,  t  1907,  from  the  NilgiriH,  are  probably  the 
same  species.  Fl.  and  fruit  Feb.  to  Aug.  Attains  25  ft,  and  3-4  ft  girth. 
"SasAi  ney  or  reddish,  with  shallow  longitudinal  furrows.  The  leaves  have  a 
powenul  nauseous  smelL  Wood  brownish-white,  compact  but  soft,  the  berk 
IS  used  for  tanning. 

Gloehidum  neUghareMe,  Wight ;  Bedd.  Fl.  Sylv.  t.  277,  a  tree  of  the  Nil- 
giriS)  is  similar,  but  glabrous. 

PkjfllanikuB  bicolor,  MulL  Arc.  1.  c  311. — Syn.  Briedffia  acuminata^  Wall., 
belongs  to  the  same  group,  with  3  anthers,  but  differs  by  lanceolate  leaves, 
glabrous  above,  slightly  pubescent  beneath  along  midrib,  mole  and  female  fl. 
gBDerally  in  separate  fascides,  small  3-5-celled  capsules  on  pedicels  longer  than 
tiie  diam.  of  capsule.    Nepal,  Sikkim,  Kasia  hills. 

2.  P.  Umceoluins,  MtlU.  Aig. — Syn.  Bradleia  lanceolaria,  Roxb.  Fl. 
Ind.  iii.  697;  Oloehidion  laneeolarium,  Dalzcll  Bombay  Flora,  235. 
YenL  Bhomoy  Bombay ;  Angiitis  Silhet. 

A  small  glabrous  trea  Leaves  shining,  coriaceous,  elliptic  or  elliptic- 
oblong,  acuminate,  4-6  in.  long,  stipules  triangular,  main  lateral  nerves 
arcuate,  6-8  pair.  Flowers  pale  greenish-cream-coloured  in  axillary  fasci- 
des, the  male  numerous,  on  long  filiform  peduncles,  the  female  few  and 
8e8ail&  Male  fl. :  Calyx  of  6  glabrous,  linear-oblong  segments.  Anthers 
4-6,  oblong,  2-celled,  extrorse  and  cohering  at  the  back,  on  a  short  central 
column,  connective  prolonged  beyond  the  anther-cells.  Female  fl. :  Calyx 
of  6  unequal,  thick,  imbricate  segments.  Styles  6,  glabrous,  connate  into 
a  6-€ulcate,  glabrous  column,  much  thinner  than  the  hairy  ovary.  Cap- 
sule shortly  stalked,  depressed,  \  in.  diam.,  4-6-cellcd,  seeds  red. 

Kamaon  Bhaber,  Oudh  forests  (in  moist  ravines),  Nepal,  Sikkim  Terai,  East- 
em  Bengal,  Burma.  Fl.  Dec-April.  Bark  grey,  with  longitudinal  wrinkleR, 
the  outer  bark  peeling  off  from  the  reddish-brown  smooth  inner  layers.  Rox- 
burgh states  that  it  grows  to  be  a  laige  useful  timber-tree,  the  wood  being  hard 
«nddnnd>le. 

^^  3.  P.  retieiilatna,  Poiret.— Syn.  P.  multiflorns,  Wilkl.  Roxb.  Fl.  Ind. 
iii  664  (not  Poiret) ;  Anuonema  multifloray  Wight  Ic.  t.  1 899  ;  Dalz. 
Bomb.  Fl.  234.     Vem.  Panjuli;  (maMi,  Bhurtpur). 

A  large  straggling  or  dimbing  shrub  with  numerous  stout  woody 
T>ianch6By  and  long  drooping  branchlets.      Leaves  membranous,  glab- 
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rous  or  slightly  pubescent,  elliptic  or  obovate,  short-petiolate,  about  1  in. 
long ;  lateral  nerves  joined  by  reticulate  yeins.  Flowers  in  axillary  ha- 
cicles,  on  slender  pedicels,  male  fl.  more  numerous,  generally  1  or  2  female 
fl.  in  a  fascicle  of  male  flowers.  Calyx  of  5  ovate  membranous  s^^ente, 
and  5  distinct  glands  alternating  with  them.  Stamens  5,  the  3  inner 
longer,  on  thick  filaments,  more  or  less  connate  into  a  central  column, 
the  2  outer  short,  free.  Ovary  globose,  8-12-celled;  styles  short  Fruit 
a  black  or  dark-purple  depressed  succulent  berry  J  iiL  diam. 

Common  on  low  moist  ground.  North-West  India,  Sindh  (climbing  over  the 
largest  trees  in  the  Belas  along  the  Indus),  Rajputana  (Bhurtpur  Ghunna),  Ben* 
ga],  South  India,  Burma,  Ceylon,  Indian  Archipelago.  Flowers  nearly  through- 
out the  year.  Bark  grey  ;  wood  greyish  brown,  light,  soft^  pores  large  and 
numerous. 

4.  P.  BmbUca,  Linn.— Tab.  LII.— Koxb.  FL  Ind.  iii  671 ;  Bedd,  R 
Sylv.  t.  258. — Syn.  Emblica  officinalis^  Gaertn. ;  "Wight  Ic.  1. 1896.  Sans. 
Dhdtri,  dmalaka.  Vem.  Amhal,  ambali,  Pb. ;  Daula,  dnUoy  amlika,  avra^ 
aunraf  aola,  North  and  Central  India;  MiUi  mara^  Gonds  of  Satpuia; 
Neili  mara,  Canarese ;  Shahju^  Burm. 

A  small  or  middle-sized  tree  with  grey  bark  and  light-green  featheiy 
foliage.  Leaves  linear  acute,  glabrous,  \  in.  long,  edge  thickened,  suhes- 
sile,  distichous  and  approximate,  imbricate  when  young,  on  hairy  4^  in. 
long  branchlets,  having  the  appearance  of  pinnate  leaves ;  stipules  minuto. 
Flowers  small,  greenish-yellow,  in  lateral  fascicles  on  the  leaf-beanng 
branchlets,  in  the  axils  of  the  leaves  or  on  the  naked  portion  of  the  branch 
bolow  the  leaves,  female  flowers  few,  subsessile,  male  flowers  numerous, 
on  short  slender  pedicels,  both  on  the  same  branchlot.  Calyx  of  6  ob- 
long obtuse  segments.  Disc  in  the  male  flowers  of  6  minute  glands. 
Anthers  3-5,  extrorse  on  a  central  column.  Ovary  3-celled,  half  immersed 
in  an  annular  disc,  style  short  with  3  recurved  stigmas,  dilated  and  lobed 
at  the  top.  Fruit  a  fleshy  globose  berry,  §  in.  diam.,  3-celled,  6-8eeded, 
with  6  prominent  lines,  pale  yellow,  sometimes  reddish  when  lipe,  of  an 
acid  and  astringent  taste. 

Common  in  dry  deciduous  forests  in  most  parts  of  India,  except  in  the  ex- 
treme north-west  comer  of  the  Panjab,  ascenoing  in  Garhwal  ana  Eamaonto 
4500  ft  Burma,  Ceylon,  Indian  Archipelago.  Often  cultivated.  FL  Maich- 
May  ;  the  fruit  ripens  Oct. -Feb.  More  or  less  leafless  from  February  to  April 
Attains  30-40  ft,  and  3-6,  occasionally  9  ft  girth,  but  generally  smaller.  Tnmk 
often  crooked  or  gnarled,  frequently  with  irregular  excrescences,  branches  strong 
spreading.  Bark  thin,  grey  greenish  or  brown,  with  fine,  close  horizontal 
wrinkles,  and  few  vertical  cracks,  inner  substance  dark  red  or  purple,  compter 
and  fibrous.  Wood  mottled  brown,  red,  and  yellow,  inner  wooa  darker  colour- 
ed, but  no  distinctly  marked  heartwood,  hard,  dose-  and  straight-nai&ed. 
Medullary  rays  very  broad,  of  a  lighter  colour  than  the  tissue  between,  uiowing 
on  a  vertical  radial  section  like  shining  plates  and  giving  a  reticulate  appetf* 
ance  on  a  tangential  section.  The  broaa  medullary  rays  give  the  wood  800^ 
resemblance  to  that  of  Carallia  integerrima.  Weignt  lietween  42.6  and  49  % 
value  of  P.  between  632  and  617.  Puckle  (List  of  Western  Mysore  Woods, 
1862)  gives  the  weight  at  67.6  lb.,  and  the  value  of  P.  from  898  to  1052.    Uaed 
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for  agriciiltiiral  implements,  and  much  va1ue<l  for  well- work,  as  it  is  durable  under 
water.  The  bark  is  employed  for  taiming ;  chips  of  tlie  wood  and  small  branches 
thrown  into  impure  or  muddy  water  are  said  to  clear  it  effectually  (Pbarm.  Ind. 
S05).  The  fruit  is  the  Emblic  Myrobcdan  ;  used  as  a  medicine,  for  dyeing  and 
taoniiigy  and  pickled  and  eaten. 

15.  BBEYNIA,  Forst. 

Glabrous  shrubs  with  penniveined  stipulate  leaves.  Flowers  monoicous, 
axillary.  Calyx  turbinate,  6-lobed.  Stamens  central ;  three  2-celled  an- 
thers longitudinally  adnate  to  a  central  column.  Disc  wanting.  Ovary 
longer  than  calyx,  truncate ;  styles  minute.     Seeds  without  arillus. 

1.  B.  rliaiimoides,  MiilL  Arg.  L  c  440. — Syn.  Phyllanthus  sepiaria^ 
Herb.  Roxb.  (identified  by  Miillcr  also  with  P,  Vitis-idcea,  Koxb.  FL  Ind. 
iii  666).  Melanthesa  rhamnoides,  Wight  Ic.  t.  1898.  Vom.  Tikhar, 
Oudh. 

A  large  shrub  or  small  tree,  wholly  glabrous.  Leaves  ovate,  obtuse, 
shortly  petiolate,  1-1^  in.  long';  stipules  triangular,  acute.  Flowers  soli- 
tary, axillary,  pedicels  short,  with  a  few  membranous  bracts  at  the  basa 
Fruit  a  red  globose  berry. 

Oudh  forests  common,  Banda,  Bengal,  South  ludia.    FL  April,  May. 

Melanthesopsis  patens,  Miill.  Arg. — Syn.  MdarUhesa  turhincUa  and  obliqua, 
Wight  Ic  1 1897, 1898  ;  Phyllanthus  turbincttus  and  patens,  Hoxb.  Fl.  Ind.  iii. 
006,  667 — is  a  shrub  or  tree  of  South  India  and  Bengal,  similar  to  Breynia 
rhamnoideSf  but  distinguished  by  a  trifid  style  and  arillate  seeds. 

16.  SEOXTBINEGA,  Juss. 

Glabrous  trees  or  shrubs  with  more  or  less  distichous  branchlets  and 
pemniyeined  stipulate  leaves.  Flowers  usually  dioicous,  the  male  flowers 
in  axillary  fiascicles.  Calyx  5-cleft,  segments  imbricate,  persistent,  the 
2  outer  somewhat  smaller.  Petals  none.  Stamens  5,  opposite  to  the 
calyx-segments ;  filaments  free,  filiform,  surrounding  a  rudimentary  2-3- 
fid  pistil  as  long  as  stamens.  Disc  of  5  glands  alternating  with  the 
staii^ens.  Ovary  glabrous,  3-celled,  2  ovules  in  each  cell,  styles  3,  connate 
at  the  base,  generally  bifid.  Fruit  more  or  less  succulent,  separating  when 
i^  into  3  (sometimes  2  only)  2-seeded  cocci. 

Flower-bearing  branchlets  angular,  unarmed  1.  ^.  ohovcUa, 

Flower-bearing  branchlets  terete,  spinescent  2.  ^.  Leucopyrus, 

1.  8.  obovata,  MtilL  Arg.  L  c.  449.— Syn.  Phyllanthus  retusus  and 
vkoius,  Roxb.  FL  Ind.  iii  657,  659.  YeuL  DcUme,  dhdni,  bakarclia, 
ghdrif  gwala  ddrim,  N.W.P. 

A  large  ramous  unarmed  shrub  or  small  tree,  wholly  glabrous,  branch- 
lets  angular.  Leaves  subsessile,  oval  or  obovate,  1-2  in.  long.  Flowers 
dioicous,  on  slender  pedicels,  numerous,  in  axillary  fascicles.     Styles 
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spreading  or  reflexed,  deeply-clefb  into  2  or  3  linear-segments.     Fruit  a 
white  globose  dehiscent  berry,  ^  in.  diam. 

Trans-Indns  at  the  base  of  the  Suliman  range  (rare),  not  common  in  the  sub- 
Himalayan  tract  of  the  Panjab.  Common  in  Kamaon  (ascending  to  5000  ft.) 
Nepal,  fiengal,  South  and  Central  India,  Burma,  Indian  Archipelago,  China,  and 
Australia.  Fl.  (in  North  India)  May,  June  ;  £r.  July-Oct.  ;  in  Bengal  in  fl.  and 
£r.  nearly  throughout  the  year.  Attains  25  ft.  or  more,  with  a  short  erect  trunJc 
3-4  ft.  in  girth.  Bark  grey»  rusty  or  reddish-brown,  with  small  li^t-coloured 
specks.  Wood  white,  saia  to  be  close-grained,  strong,  and  durame,  and  not 
attacked  by  insects  ;  it  is  used  for  agricultural  implements.  The  bark  is  veij 
astringent,  and  is  used  to  intoxicate  &h.    The  fruit  is  eaten. 

2.  S.  Lencopyros,  Miill.  Arg.^Tab.  LlV.^Syn.  PhyllarUhua  Leu- 
coptfrusy  Roxb.  Fl.  Ind.  iii  658.  Fluggea  LeucopyruSy  Willd. ;  Wight  Ic 
t.  1875.  Vem.  Perei  pastawane,  Afg.  ;  Karkun,  rttheif  girthany  garga^^ 
bhathi,  bdiUy  vanuthi,  girk,  Pb.  (some  of  these  names  possibly  apply  to  8, 
obovata) ;  Hariho^  ainta^  N.W.P. ;  Kiran^  Sindh ;  Challa  mantay  sale 
manta^  C.P. 

A  large  spinescent  shrub  or  small  tree,  wholly  glabrous,  branchlets 
terete.  Leaves  ovate,  1-2  in.  long,  petioles  \r-\  in.  long.  Flowers  dioi& 
ous,  on  slender  pedicels  in  axillary  fascicles.  Male  flowers  numerous, 
female  flowers  few.  Styles  erect  or  spreading,  entire  or  shortly  bifid. 
Fruit  a  white  globose  dehiscent  berry  \  in.  diam. 

Trans-Indus,  eastern  slopes  of  Suliman  range,  ascending  to  3800  fL  Salt 
ranffe,  not  uncommon.  Sindh.  Sub-Himalayan  tract,  ascendmg  in  Qarhwal  and 
Sikkim  to  5000  ft.  Bengal,  Central  and  South  India,  Ceylon,  Burma,  Indian 
Archipelago,  Australia.  FL  chiefly  May,  June ;  fr.  July-Sept,  often  remain- 
ing long  on  the  tree.  Bark  ash-coloured,  dark-bluish,  or  dark  reddish-brown 
with  snmll  white  8X)ecks.  Wood  close-grained,  strong,  chiefly  used  as  fueL  The 
fruit  is  eaten. 

17.  ANDBACHNE,  Linn. 

Shrubs  and  undershrubs  with  alternate,  stipulate,  entire,  generally 
ovate  leaves.  Flowers  monoicous,  male  flowers  generally  fasciculate, 
female  flowers  solitary,  axillary  on  long  slender  pedicels.  Calyx-segments 
5-6,  imbricate  in  bud.  Petsds  as  many  as  calyx-segments,  shorter  than 
calyx,  those  of  the  female  flowers  minute.  Disc  of  free  or  connate  glanda 
Stamens  5-6,  around  a  cylindric  rudiment  of  ovary,  filaments  free  or  mona- 
delphous.  Ovary  3-celled,  styles  3,  connate  at  the  base,  the  £ree  portion 
dichotomous ;  stigma  capitate,  minute.  Fruit  a  6-valved  capsuleu  Seeds 
without  aril  or  strophiole. 

1.  A.  cordifolia,  MiilL  Arg. ;  DC.  Prodr.  xv.  ii  234.— Syn.  PhyUan- 
thus  cordi/olius,  Wall.  P.  Hoffmeisteri^  Klotzsch.  Heise  des  Pnnzen 
Waldemar,  t  24.  Leptopus  eordifolius,  Decaisne  in  Jacq.  Voy.  Bot  1 156. 
Vem.  Kurknif  gurguli,  Jhelam  ;  Bersu,  Chenab ;  Barotri,  maddre,  Eavi ; 
Mutkar,  chlrmiUti,  pifiy  Bias ;  Tsdtin,  Sutlej. 
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A  shmb  with  slender  branches,  in  places  only  an  ondershnib,  extremi- 
ties, petioles,  and  under  side  of  leaves  hairy.  Leaves  ovate-oblong,  obtuse, 
penni veined,  blade  1-2  in.,  petiole  filiform,  ^  in.  long.  Flowers  monoic- 
008,  axillary,  on  long  filiform  pedicels.  Disc  of  male  flowers  consisting 
of  5  flat  bifid  glands.  Stylos  shortly  connate  at  the  base,  deeply  bifid. 
Capsule  ^  in.  across. 

Ck>mmon  in  the  North- West  Himalaya  from  the  Indus  to  Nepal,  ascending 
to  8000  ft.  (Pjppi  forest).    Fl.  Mav-Sept 

A.  tdephimdes,  Linn.,  is  a  small  unaershrub  of  the  Mediterranean  region  and 
West  Asia,  found  also  in  the  Panjab  Salt  range,  with  ovate  or  obovate  leaves. 
A,  cuperUf  Sprengel,  has  reniform  or  orbicular  leaves  and  grows  from  Egypt  to 
Sindh. 

Order  LXX.  BETTTLACEJE. 

Trees  with  scaly  buds  and  alternate  penniveined  simple  leaves ;  stipules 
deciduous.  Flowers  monoicous  in  drooping  catkins.  Male  flowers  : 
biaets  stalked,  often  peltate,  bearing  on  the  stalk  and  on  their  inner  face 
2-3  generally  tetrandrous  flowers  with  small  perianths  of  membranous, 
often  unequal  scales.  Anthers  2 -celled,  cells  often  distinct.  Female 
flowers :  2  or  3  in  the  axils  of  (generally)  3,  more  or  less  connate  bracts ; 
perianth  none.  Ovary  free,  compressed,  2-celled,  1  pendulous  ovule  in 
each  celL  Fruit  a  small  1-seeded  nut.  Seeds  without  albumen  ;  cotyle- 
dons flat,  radicle  superior.  The  cotyledons  of  the,  germinating  embryo 
are  raised  above  the  ground. 

Antiier-cells  distinct :  scales  of  female  catkin  deciduous   ...        1.  Beit  la. 
Antlier-cells  more  or  less  connate  ;  scales  of  female  catkin  persistent, 
enlarged  and  woody  in  froit 2.  Alnus. 

1.  BETULA,  Toumefort. 

Deciduous  trees  with  serrate  leaves,  resinous  dots  beneath.  Anthers 
8-12  inserted  on  the  inside  or  stalk  of  the  bract,  more  or  less  distinctly 
ananged  in  tetrandrous  flowers,  each  anther  opposite  to  a  membranous 
scale ;  anther-ceUs  distinct.  Female  flowers,  3  in  the  axil  of  each  bract. 
Bracts  of  catkin  deciduous  in  fruit,  generally  membranous.  Fruit  with  a 
membranous  wing  on  2  sides. 

Jttaule  catkins  single  ;  bracts  in  fmit  indurated,  deeply  3-lobed, 

broader  than  wings  ;  wings  narrower  than  fruit         .  1,  B.  BhqjpaUra, 

Pemale  catkins  fucicolate  ;  bracts  in  fruit  membranous,  linear- 
oblong,  with  2  small  teeth  or  lobes  at  the  base,  narrower  than 
wings  ;  wings  much  broader  than  froit  .        .  2.  B,  aeuminaUz. 

1.  B.  Bhojpattra,*  Wall. — Syn.  B.  Jacguemontiiy  Spach. ;  Jacq.  Voy. 

*  I  retain  Wallich's  name  Bhojpatira  (PI.  As.  Rar.  iL  7, 1881),  which  is  adopted  hj 
lindky,  Bot  ^SJdg,^  and  Kegel  (Monofi^raphia  Betulacearam,  1861,  and  DC.  Prodr.  xyl 
>i  177),  thon^h  it  seems  certain  that  Don's  B,  tUilia  (Prodr.  Fl.  Nep.  58, 1825)  was  in- 
tended  for  thu  tree.   But  Don's  description,  **  foliis  ovatis  acuminatis  insequaliter  ser- 
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Bot.  t.  158.  Sans.  Bhurja,  Vem.  Burj^  bhuj,  burzai,  phurz^  Pb.  Hima- 
laya ;  Shag,  ahak,  pddy  pJiatak,  taJcpa^  Ladak,  Lahoul,  Pitd,  Kunawar  ; 
Bhujpattra,  N.W.P. 

A  moderate-sized  tree,  shrubby  near  its  upper  limit ;  extremities,  peti- 
oles and  leaf-buds  pubescent,  the  bark  exfoliating  in  thin  broad  horixontal 
bolts.  Leaves  ovate,  acuminate,  unequally  serrate,  hairy  along  midrib, 
pubescent  when  young  with  scattered  hairs ;  blade  2-3  in.,  petiole  \  in. 
long;  main  lateral  nerves  8-12  pair,  prominent  beneath,  impressed  on 
the  upper  side ;  the  under  side  generally  with  resinous  dots.  Bracts  of 
male  flowers  stalked,  the  stalk  bearing  numerous  glabrous  scales,  ciluite 
at  the  edge,  the  lower  membranous,  transparent,  the  upper  coloured. 
Anther-cells  distinct,  glabrous,  with  a  tuft  of  few  hairs  at  the  tip.  Brset 
of  female  flowers  pubescent,  deeply  3-lobed,  hardened  in  fruit,  broader 
than  the  winged  fruit ;  lobes  linear-oblong.  Wings  narrower  than  greatest 
breadth  of  nut. 

Higher  ranges  of  the  Himalaya,  extending  far  into  the  inner  arid  tract,  in  the 
Panjab  not  imder  7000,  in  Sikkim  and  Bhutan  not  under  9500  ft.,  ascending 
commonly  to  11,000,  and  often  to  12,000  ft.,  in  Zanskar,  Tibet,  and  inner  Sik- 
kim to  14,000  ft.  Chur  at  12,150  ft.  Afghanistan.  Higher  mountains  of  Japan. 
Gregarious,  forming  pure  forests,  often  at  the  upper  limit  of  arborescent  vegettr 
tion,  generally  rising  500  ft.  above  the  upper  limit  of  Abie»  Webbictna;  seeniB  to 
prefer  north  and  west  aspects.  The  leaves  are  shed  in  Oct.,  and  the  new  foliage 
comes  out  in  April  and  May.  Attains  50-60  ft. ;  trunk  erect,  somewhat  crookw, 
6-7  and  at  times  10-12  ft.  g^h ;  branches  erect,  twigs  drooping,  forming  a  hand- 
some broad-oval  crown  with  light  foliage.  Bark  smooth,  wrmkled,  radish-  or 
purplish-brown,  with  whitish  Imear  or  oblong  stripes  (lenticels)  and  fine  parallel 
lines,  the  outer  bark  consisting  of  numerous  distinct  paper-like  layers,  ^oliatr 
ing  in  broad  horizontal  rolls  or  belts.  Wood  white,  stndght-grained,  not  hard, 
but  tough  to  cut  Weight  35.5  lb.  per  cub.  ft;.  (WalL)  In  the  arid  inner  Hima- 
laya, where  timber  is  scarce,  it  is  used  extensively  for  building,  and  other  par- 
poses.  It  is  elastic,  and  has  been  recommended  for  turning.  The  bark  is  the 
most  valuable  part  of  this  tree  ;  it  is  used  as  paper  for  writing  and  packing,  for 
umbreUa-covers,  and  to  line  the  inside  of  the  nooka-tube.  Hindoos  use  it  in 
various  religious  ceremonies.  It  is  called  ToZy  bhqj  pattar,  in  Kashmir,  drM 
on  the  Chenab,  and  bharangi  in  Eamaon,  and  is  largely  exported  to  the  plains. 
In  Kashmir  and  Kunawar  it  is  often  placed  under  the  flat  earth  roofe,  and  ia 
said  to  be  very  lasting.  Twig  bridges  are  made  of  the  branches  of  this  Bixcb, 
and  the  trees  are  often  lopped  for  f(^der. 

2.  B.  acuminata,*  WaU.— Tab.  LVI— PL  As.  Bar.  t.  109.— Syn.  A 
cylindrostachys,  Wail.;  DC.  Prodr.  xvi.  ii.  179.  Vem.  Puya  udisJiyChixntbv 
mdyaj  Ph.;  Bhujpattra,  hdur^  shduly  N.W.P. ;  Shakshin^  Tibet;  W^ 
Nepal. 

ratis  utrinqne  ramaUsque  villosis  basi  rotimdatis  subtns  canescentibua, "  hardly  appli^ 
to  this  species,  and  certainly  does  not  give  its  distingaishing  characters.  Don  adds, 
on  WaUich*8  authority,  that  the  epidermis  is  used  nnder  the  name  of  Elu>g  Potirw; 
bat  this  proves  nothing,  for  both  species  of  Birch  are  called  Bhuj  pattra  in  the  K.W. 
Himalaya.  , 

•  I  retain  this  name,  which  is  supported  by  Wallich's  plate  and  description.  !)<»' 
B.  alnoides,  which  he  describes  as  dioicouB,  and  nUicUi,  are  probably  synon^ma,  ^^ 
Don's  descriptions  are  insufficient  to  identify  them.  B,  nUiaa^  Don,  is  retained  tf  * 
distinct  bat  doabtfal  species  in  De  Candolle's  Prodromos. 
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A  modeiate-aized  tiee,  the  current  year's  branchlets  pubescent ;  root- 
snc^ers  and  luxuriant  shoots  soft-tomentose.  Leaves  ovate  or  ovate-lanceo- 
late^ acuminate^  unequally  serrate,  teeth  cuspidate,  often  aristate,  more  or 
less  pubescent,  sometimes  soft-tomentose  beneath  when  young,  glabrous  and 
often  shining  when  full-grown,  with  scattered  hairs  on  the  under  side  along 
midiib,  numerous  brown  red  or  black  resinous  dots  on  the  under  side  ; 
Uade  3-6  in.,  petiole  ^  in.  long;  main  lateral  nerves  8-12  pair.  Catkins 
fMcicnlate,  short-pedunculate,  3-4  in.  long,  slender  while  in  flower,  ^  in. 
diam.  while  in  fruit.  Bracts  of  male  catkin  subsessile,  with  3  tetrandrous 
flowers  on  the  midrib ;  perianth  of  4  hairy  linear  leaves ;  anthers  hairy,  cells 
distinct.  Bracts  of  female  catkin  lanceolate  at  the  base,  with  2  obtuse  or 
acute  teeth  or  short  lobes,  as  well  as  ovaries  and  styles  hairy  with  long 
baiia.  Wings  much  broader  than  fruit,  and  broader  than  the  membran- 
ous bract  of  the  fruit. 

Himalaya,  generally  in  the  outer  ranges,  extending  went  to  the  Sutlej  basin, 
oommonly  between  5000  and  10,000  ft.  Kasia  hills  3000-5000  ft  In  shady 
mixed  forests,  in  valleys  near  streams,  mostly  singi v,  not  gregarious.  Fl.  Nov., 
Dec. ;  fr.  April,  May.  Attains  50-60  ft.,  trunk  short,  6  ft.  girth  and  more, 
bcanchlets  somewhat  drooping.  Wood  whitish,  there  is  some  doubt  regarding 
ita  qualities  :  Wallich,  PI.  As.  Rar.  ii.  p.  7,  states  that  it  is  hard  and  greatly 
esteemed  by  the  inhabitants  of  Nepal,  and  is  employed  for  all  purposes  where 
strength  and  durability  are  required.  The  bark  peels  off  in  thick  roUs,  the 
lenticels  are  shorter  than  in  B,  BhojjxUtray  elliptic  or  elliptic-oblong. 

Behda  cUba,  Linn. ;  Hook.  Stud.  FL  346 — Birch;  Birke,  German  ;  Bauleau, 
French — ^the  most  important  of  the  numerous  species  and  varieties  of  this  genus 
in  Euioi>e,  has  long-petioled  rhomboid  or  ovate  leaves,  solitary  female  catkins, 
the  frnitii^  bracts  with  a  cuneate  base  and  a  broad  3-lobed  apex,  wings  twice  or 
nearly  thnce  the  breadth  of  fruit  The  wood  is  yellowish-  or  redaish-white, 
with  numerous  fine  medullary  rays,  and  numerous  fine,  uniformly  distributed 
poresL  No  heartwood.  Weight  32-48  lb.  Excellent  fuel  Used  for  carving, 
nuniture,  and  agricultural  implements ;  in  the  Highlands  of  Scotland,  and  m 
North  Scandinavia  also,  for  building  and  a  variety  of  other  purposes.  The 
bark  is  used  on  roofs  under  a  layer  of  earth  like  the  Himalayan  Birch,  and  is 
said  to  be  imperishable.  Baskets,  boxes,  mats,  and  cordage  are  made  of  it 
in  Lapland. 

B.  pavyracea,  Willd.,  the  Paper  or  Canoe  Birchy  is  a  most  useful  large  tree 
in  Canaoa  and  the  Northern  United  States.  The  bark  splits  into  fine  paper-like 
layers,  is  used  as  paper,  for  thatching,  and  ornaments  are  made  of  it  But  its 
principal  use  is  to  moke  the  light  portable  canoes  used  on  the  lakes  and  rivers 
of  Canada.  In  spring  the  bark  is  detached  for  this  purpose  in  plates  10-12  ft 
long  and  33  in.  broao,  which  are  stitched  together  with  fiorous  roots  of  the  white 
Spmce  (Abies  alba,  Michaux).  R^el  clas^  this  Birch  as  a  sub-species  imder 
B.alba. 

2.  ALNTJS,  Toumef. 

Deciduous,  rarely  evergreen  trees,  with  dentate,  sometimes  entire  leaves. 
Uale  fl. :  either  tetrandrous,  with  4-lobed  perianth,  or  6-12  anthers  inserted 
on  the  stalk  of  the  bract,  in  the  axils  of  membranous  scales ;  anther-cells 
connate,  rarely  distinct     Female  fl. :  2  in  the  axil  of  each  bract ;  bracts 


460  LXX.   BETULACEiE.  [Alnus. 

indurated,  woody,  persistont  in  fruit,  covered  before  matority  by  a  waxy 
or  resinous  substance.  Nuts  with  a  membranous  or  coriaceous  wing,  or 
unwinged. 

Branchlets  glabrous  ;  fruit  catkins  numerous  in  large  erect  pani- 
cles   .        .  •  ,     1,  A,  nepalensu, 
Branchlets  pubescent ;  fruit  catkins  8-5  in  short  erect  racemes  .     2.  A,  niida, 

1.  A.  neiMlensifl,  D.  Don ;  Wall.  PL  As.  Rar.  t  131. — ^Vem.  KM^ 
hoe,  Pb. ;  Vdis,  udishy  tousta,  N.W.P. ;  Boshi  awa,  NepaL 

A  modesate-sized  tree ;  branchlets  glabrous.   Leaves  coriaceous,  glabroiu^ 
with  tufts  of  hairs  in  the  axils  of  lateral  nerves,  elliptic,  acute,  entire  or 
indistinctly  denticulate,  blade  4-6,  petiole  }  in.  long ;  main  lateral  nerves 
14-18  pair.     Flowers  appearing  after  the  leaves.     Catkins  paniculate  or 
racemose.     Male  catkins  subsessile,  slender,  4-10  in.  long,   numerous, 
in  large  terminal  pedunculate  drooping  panicles ;  each  bract  with  6-12 
anthers  on  short  filaments,  more  or  less  distinctly  separated  by  ciliate 
scales  into  several  2-4-androus  flowers ;  anther-cells  connate.     Female 
catkins  ^  in.  long,  pendulous  in  flower ;  perianth-leaves  and  stamens 
10-12,  in  lateral  racemes  or  racemose  panicles.     Fruit  catkins  ovoid  or 
subcylindric,  short-pedicellate,  ^1   in.  long,  in  erect  lateral  panicles. 
Wings  of  fruit  membranous,  narrow,  often  broader  at  the  top,  somewhat 
irregular. 

Himalaya,  extending  west  to  the  Ravi,  between  3000  and  9000  ft.  Easia 
hills.  Mixed  forests,  often  in  ravines,  or  fringing  the  banks  of  streams.  FL 
Oct.-Dec. ;  the  fruit  ripens  in  winter,  and  remains  long  on  the  tree.  Attains 
50-60  ft.,  with  an  erect,  straight  trunk  and  a  shady  crown.  Bark  thick,  com- 
pact, outside  purplish  or  yellowish  silvery,  somewhat  resembling  the  hark  of 
birch.  Wood  pale  brownish-red,  with  lar^e  very  distinct  reddish-brown  medul- 
lary rays.  The  bark,  exported  to  the  plains  under  the  name  of  UHs,  is  nsw 
for  tanning  and  dyeing. 

2.  A.  nitida,  Endl.— Tab.  LVII.— Vem.  GUra,  Afg. ;  Shrol,  M 
sarolij  sawdli,  rikunra^  cMmb,  chadpj  ehdpu^  tsapu,  pidky  kdnsOj  kund(U^ 
niu,  Pb.  Himalaya ;  Bajdn,  rajdiny  Pb.  plains. 

A  large  tree ;  current  year's  petioles  and  branches  pubescent  Leaves 
subcoriaceous,  glabrous,  with  tufbs  of  hairs  in  the  axils  of  lateral  nerves 
beneath,  ovate,  acuminate,  more  or  less  distinctly  dentate ;  blade  4^) 
petiole  1-1}  in.  long;  main  lateral  nerves  8-12  pair.  Flowers  appearing 
after  the  leaves;  catkins  racemose.  Male  catkins  short  -  pedicellai^ 
drooping,  2  in.  long,  4-6  in  terminal  erect  bracteate,  and  at  the  base  ofU& 
leaf-bearing  racemes.  Anthers  sessile,  densely  crowded,  so  that  the 
arrangement  into  distinct  flowers  cannot  be  traced ;  anther-cells  nearly 
distinct.  Fruit  catkins  ovoid  or  cylindric,  on  short  stalks,  |-1}  in.  longt 
3-5  in  erect  lateral  racemes.     Fruit  with  a  narrow  coriaceous  edge. 

Common  in  the.Panjab  Himalaya,  ascending  to  9000  ft,  and  not  uneonun<^ 
along  the  banks  of  the  main  rivers  some  distance  into  the  plains.  On  the  Satl^» 
its  upper  limit  is  Spui  on  the  right,  and  Namgia  on  the  left  bank.    Pabur  and 
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m  riTen.  Gtenendly  fringes  the  banks  of  mountain-streams  and  rivers.  FL 
t-Oct  Attains  80-90,  and  at  times  100  ft.,  with  a  straight  tidl  clear  trunk, 
enlly  6-8,  often  IS;  and  at  times  15  ft.  girth.  The  larseet  trees  are  seen  in 
basins  of  the  Jhehun  and  Chenab.  Ba»  brown,  rouffh  with  dark  furrows. 
I  wood  is  whitish,  used  for  bedsteads  ;  the  hooked  sticks  of  rope  bridges  are 
le  of  it  The  twigs  are  tough,  and  are  used  for  tjing  loads  and  in  the  con- 
letion  of  twig  bridges.  The  bark  is  used  for  dyeing  and  tanning. 
I.  orietUaliM.  D^, ;  DC.  Prodr.  xvi.  ii.  186,  somewhat  resembles  this  species, 
differs  hy  lane  short  ovoid  or  subglobose  fruit  catkins,  fruit  without  wing 
dge.    Syria,  Lebanon,  Cyprus,  Cilicia. 

he  two  sp.  of  this  genus  which  are  important  for  the  forester  in  Europe  are  : 
I.  gtuHnoaa,  Linn. ;  Hook.  Stud.  FL  346 ;  Alder;  SchwarzerU,  German; 
i€^^Mttn«ttr, French ;  Ontanonero^  It, with  glabrousglutinous  leaves.  Europe, 
th  Africa,  C^cia,  Asia  Minor.  Important  as  coppice-wood  in  deep  marshes. 
Dd  soft,  white  when  fresh  cut,  tummg,  on  exposure  to  the  air,  into  orange- 
pale  red  when  seasoned,  the  wood  of  Knotty  trees  often  beautifully  mottled, 
heartwood.  Weight  26-40  lb.  Used  for  carving  ;  herring-barrels  are  made 
;.  Lasts  well  unoer  water.  8.  A,  incana,  Willd. ;  WeiuerU^  Oerm. ;  Aune 
tCf  Fr. ;  with  pubescent  leaves.  North-East  Europe,  and  mountains  of 
Ind  Europe,  descending  to  the  plains  along  the  main  rivers,  and  often  cul- 
led. Caucasus,  Siberia,  Amurland.  Throws  up  abundantly  root-suckers. 
b  have  distinctly  tetrandrous  flowers,  4  on  the  stalk  of  each  scale,  with  4- 
d  perianth,  fruit  with  a  narrow  coriaceous  edge. 

Order  LXXL  SALICINEJE. 

)6eiduoa8,  fast-growing  but  not  long-livod  trees  or  shrubs,  with  scaly 
B.  Wood  soft,  light,  even-grained.  Leaves  alternate,  simple,  stipu- 
.  Flowers  dioicous  in  lateral  catkins,  which  are  similar  in  both 
m,  with  spirally-arranged  scales,  each  bearing  one  flower  in  its  axil, 
^andular  cnp-^aped  or  irregularly-formed  disc,  in  the  male  fl.  with 
or  more,  generally  free  stamens ;  in  the  female  fl.  with  a  1-celled 
ry,  conaisting  of  2-4,  generally  2,  connate  carpels  which  terminate  in 
nany  short  styles  as  there  are  carpels,  numerous  ovules  on  parietal 
lentas  adnate  to  the  median  line  of  the  valves.  Fruit  a  1 -celled  2-4-, 
erally  2-valved  capsule  dehiscing  from  the  apex,  the  valves  spreading 
x>lling  back.  Seeds  numerous,  minute,  with  a  mass  of  long  silky 
v  on  the  funicle,  which  enclose  the  seed ;  albumen  none ;  embryo 
ight ;  radicle  inferior.     Fruit  catkins  not  persistent 

fm  short-petiolate ;  scales  entire ;  stamens  2-12,  generally  2, 

loDff  ezserted ;  capsule  2-yalyed 1.  Salix. 

^m  Tong-petiolate  ;  scales  cat  or  jagged  ;  stamens  4*30 ;  cap- 
sule 2-4-valyed     2.  POPULUS. 

1.  SALIX,  Tonmef. 

eayes  lanceolate  ovate  or  elliptic,  petioles  short,  generally  less  than 
fourth  the  length  of  leaf.  Stipules  deciduous,  larger  and  more  por- 
int  on  shoots  and  root-sucker&     Scales  of  catkins  deciduous  or  more  or 
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less  persistent,  lanceolate  rotundato  or  obovate,  entire.  Disc  of  2 
glands  or  nearly  annular.  Stamens  2-12,  generally  2,  long,  protruding 
from  the  Scales,  filaments  filiform,  free  or  more  or  less  connate.  Stigmas 
2,  often  bifid  or  lobed,  at  the  end  of  a  short  or  elongated  filiform,  some- 
times bifid  style.  Capsule  2-yalyed,  the  valves  generally  rolling  back, 
placentas  near  the  base  of  the  valves. 

In  the  foUowingenumeration,  a  selection  has  been  made  of  the  more  import- 
ant willows  of  N.  W.  India,  and  notes  have  been  added  regarding  those  European 
willows  which  are  most  nearly  related  to  them.  The  study  of  this  genus  is 
difficult,  on  account  of  the  numerous  hybrids  and  cross-breeds  between  the  dif- 
ferent species.  The  arborescent  willows  are  most  useful  trees,  and  merit  great 
attention  on  the  part  of  foresters  in  India. 

Willows  are  invaluable  to  protect  and  fix  the  banks  of  rivers,  and  extenm 
plantations  for  that  purpose  may  be  seen  all  along  the  banks  of  the  Rhine  and 
other  large  European  rivers.  As  coppice- woods  with  short  rotation  they  aze 
grown  in  Osier-beds,  and  cut  annually  (for  basket-work),  or  when  3-4  yean 
old,  for  hoops  and  other  larger  material  Along  roads,  brooks,  and  on  meadows 
they  are  often  grown  as  pollards.  The  wood  is  used  for  carving  and  many 
other  purposes.  The  inner  bark  is  tough  and  fibrous,  fishing  nets  and  lines  are 
made  of  it  in  North  America. 

Stamens  8  or  more,  free. 
Leaves  lanceolate,  serrulate  ;  capsules  ovoid,  long -pedicel- 
late      I.  S,  ietratperma. 

Leaves  linear-lanceolate,  entire ;  capsnles  ovoid-lanceolate, 

short-pedicellate 2,  S,  aemopkgUa. 

Stamens  2,  free. 

Flowers  with  or  after  the  leaves;  catkins  on  leaf-bearing 
peduncles. 
A  tree  with  generally  drooping  branches ;  leaves  linear- 
lanceolate,  glabrous ;  style  short       .        .        .        .    S,  S.  babyUmka. 
A  tree  with  spreading  branches  ;  leaves  lanceolate,  silky 

beneath ;  style  short 4.  8.  alba. 


A  large  shmb  or  small  tree ;  leaves  elliptic  or  obovate- 
siblong,  glabrous,  elancoui 

shrub;  leaves  broad-eiup 
paler  beneath  ;  style  lon^  fiuform     .         .        .        .     6.  i$.  hastaia. 


oblong,  glabrous,  glaucous  beneath  ;  style  short        .     5.  8.  elegant. 
A  small  shrub;  leaves  broad-elliptic,  green  on  both  sides, 


Flowers  before  the  leaves  ;  catkms  sessile  or  subsessile. 
Stigma  sessile  or  subsessile. 

Leaves  elliptic  or  obovate,  rugose,  crenate         .        .     7.  jSL  Cfaprea, 
Leaves  lanceolate  or  ovate-lanceolate,   not  rugose, 

entire 8,  8.  WaOkkiaifi' 

Style  long,  slender. 

Leaves  lanceolate,  glabrous,  serrate,  glaucous  beneath ; 

capsule  glabrous 9.  8.  dapkncida- 

Leaves  linear  •  lanceolate,  ^white-tomentose  beneath  ; 

margin  revolute  ;  capsule  grey-tomentose  .        .  10.  8,  vimiwdit. 
Stamens  2,  connate  to  the  apex  or  nearly  so. 
Leaves  linear-lanceolate ;  scales  dark-coloured  at  top,  with 

long  silky  hairs  11.  8,  pycMtta^ 

Leaves  narrow-linear  ;  scales  yellow,  glabrous      .        .        .12.  8,  angvt^o^ 

1.  8.  tetrasperma,  Roxb.— Tab.  LVIII— Cor.  PL  t  97;  Roxb.FL 
Ind.  iii.  753  ;  Wight  Ic.  t.  1954  ;  Andersson  in  DC.  Prodr.  xvL  ii.  1^2; 
Bedd.  Fl.  Sylv.  t.  302.— Syn.  S.  7chnostacJiya,Uj\dl;  Wight  Ic  1. 1953. 
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YenL  Bedf  het^  bent^  hdiahi,  Hindi ;  LaUa,  bains,  b?iainsh,  N.W.  India. 
Local  n. :  BadhOj  Pb.  plains ;  Bis,  hiahf  belt,  bitm,  bm,  bidUf  kgchme,  bak- 
tkelj  tnoffsher,  sa/edary  Pb.  Himalaya ;  ftr,  Kashmir ;  Bilsa,  Oudh ;  Pant 
famdf  Bengal ;  W<iUwy\  baehoj  Bombay ;  Momakha,  Bunn.  Bed  is  tho 
Penian  name  for  willow ;  no  Sanscrit  name  is  known. 

A  small  or  moderaiensized  tree,  extremities  with  long  silky  hairs.    Leaves 
Lmoeolate,  rarely  ovate-lanceolate,  4-6  in.  long,  serrulate  with  minute  ser- 
ntuxes,  glaucous  beneath,  glabrous  when  fuU-grown,  or  with  a  few  soft 
adpTBBsed  hairSy  often  long  persistent  and  subcoriaceous ;  main  lateral 
nenres  nomeroos,  prominent.     Flowers  after  the  leaves,  catkins  on  leafy 
peduncles;  scales  pale,  those  of  the  female  catkins  deciduous.    Male  catkins 
sweet-scented,  lax,  drooping,  2-3,  sometimes  4  in.  long,  rachis,  scales  and 
base  of  filaments  hairy  ;  fl.  5-10-androus;  stamens  free,  anthers  minute, 
elliptic.     Fruit  catkins  lax ;  capsules  2  lines  long,  on  slender  pedicels 
half  the  length  of  capsule  or  longer,  often  in  groups  or  half  whorls  of  3-4, 
g^bious  or  hairy,  mostly  rugose  when  ripe,  ovoid,  base  often  subgloboso, 
naitowed  into  a  short  style  with  2  spreading,  generally  entire  stigmas ; 
fjiand  semicircular,  many  times  shorter  than  pedicel,  seeds  4-6.     Andersson 
describes  the  capsules  as  "  glaberrimso."     Wight  (icJmostachya)  and  Bed- 
dome  figure  them  as  pubescent,  and  I  have  found  them  hairy  in  several 
cases.     Roxburgh  describes  them  as  4-8eeded,  whence  the  name,  which 
Andersson  retains  on  account  of  the  arrangement  of  the  capsules  (*'  capsulse 
mbquatematim  coUectse  "). 

Common  on  river-banks  and  in  moist  places  nearly  thronghout  India ;  in 
Sindh  and  the  plains  of  the  Panjab  only  planted,  except  near  tnc  banks  of  the 
Chenab,  and  otner  Himalayan  rivers.  Sub-Himalayan  tract  and  outer  ranges  of 
the  Himalaya,  west  to  the  Indus,  ascending  to  6000,  and  at  times  to  7000  ft. 
Ascends  to  7000  ft.  on  the  mountains  of  South  India.  Java.  Often  gregarious. 
]Et.  Thompson  mentions  a  forest  of  great  extent  in  the  swamps  of  Dharmapur 
ill  Baiaich.  Cultivated  in  Afghanistan.  In  North  India  the  leaves  are  shed  in 
pec  and  Jan.^  the  new  foliage  appearing  Feb.-March.  In  Burma  I  have  seen 
it  leafless  durmg  the  rains.  It  floweTs  in  autumn  and  the  cold  season,  but  also 
Ji  March  and  April.  The  seeds  in  this  as  in  the  other  willows  ripen  soon  after 
"owering.  Attams  30-40  ft.,  with  a  straight  trunk,  hollow  when  old,  6-6  ft., 
•>}d  not  rarely  10  ft,  in  girth.  Bark  4  in.  thick,  grey  brown  or  blackish,  rough 
J^ith  broad  shallow,  irregular  vertical  furrows,  and  irregularly-shaped  plates 
hetween  the  furrows.  Wnere  the  tree  grows  near  water,  particularly  if  subject 
^  inundation,  the  lower  part  of  the  stem  gets  covered,  often  2-3  ft  high,  witli 
^^Unerous  small  rootlets. 

85apwood  laigc,  whitish,  heartwood  distinct,  of  dark -brown  colour  (R. 
^ompeon).  The  Burma  wood  weighs  37  lb.  (D.B.  List  of  1862).  Not  much 
^^•ed.  The  charcoal  has  been  used  in  the  manufacture  of  gunpowder.  Baskets 
•*e  made  of  the  twigs,  and  the  leaves  are  given  as  cattle-fodder,  the  tree  being 
^^ften  lopped  for  that  purpose.  According  to  Dalzell  (Bombay  Fl.  Suppl.  82), 
^e  bark  is  used  as  a  febrifuge ;  it  is,  however,  believed  not  to  contain  any  salicine 
(I^amL  Ind.  213V 

S,  pprina,  Wall.  ;  DC.  Prodr.  xvi.  ii.  193,  from  Nepal,  is  very  similar,  only 
^re  naiiy,  and  the  capsules  more  elongated. 

2.  8,  acmophylla,  Boiss. ;  DC.  Prodr.  195. — Vem.  Bed,  Afg. ;  Biula, 
^im,  Pb.  Himalaya. 


464  .        LXXI.  SALICIKEiE.  [Solix, 

A  moderate-sized  glabrous  tree ;  brancbleta  often  pendulous.  Leaves 
linear-lanceolate,  entire,  wholly  glabrous,  pale  or  glaucous  beneath^  2-3  in. 
long.  Flowers  after  the  leaves,  catkins  on  leaf-bearing  peduncles ;  scales 
pale,  with  long  silky  hairs,  those  of  female  catkins  deciduous ;  male  catkins 
compact,  cylindric,  erect  or  slightly  nodding,  1-2  in.  long,  scales  and  base 
of  filaments  with  long  silky  hairs ;  stamens  4-6 ;  anthers  short,  elliptic,  or 
nearly  circular.  Female  catkins  nodding,  1  in.  long,  capsules  on  short 
pedicels,  ovoid  -  conical,  glabrous,  style  short,  with  2  spreading  entire 
stigmas. 

Afghanistan,  Sindh,  N.W.  Himalaya  flndus  to  Bias),  and  near  Delhi  Often 
cultivated.  Persia  and  Syria.  Fl.  Fet).,  March.  A  handsome  tree  with  a 
straight  trunk  6-7  ft.  girth,  often  much  larger,  branches  lax,  forming  a  rounded 
crown,  the  branchlets  often  pendulous.  About  Quetta  the  tree  is  much  lopped 
for  cattle-fodder. 

Andersson  refers  to  this  S.  ^laucophyUa  and  de(iO)(Ua,two  species  previooslj 
established  by  him  upon  specmiens  collected  in  North- West  India  by  Jacqne- 
mont  Some  specimens,  however,  which  evidently  belong  to  this  species,  in  Herb. 
Kew.'were  referred  by  him  to  S»  octandra,  Sieber,  which  is  identified  witii  S. 
Safsaf  in  his  Monographia  Salicum,  1863,  p.  10,  and  in  the  Prodromus,  p.  IM. 
Aitchison  (Cat  140)  calls  the  tree  S*  octanara,  DeL,  and  Stewart  refeirea  it  to 
iS.  Safsaf^  Forsk.  This,  however,  is  a  different  tree,  with  serrulate  leaves,  8- 
androus  flowers  and  subglobose  capsules  on  long  slender  pedicels,  common  in 
Nubia,  Abyssinia,  and  Egypt  Geographically,  and  as  regards  cnaracteis,  S, 
acTtvophyUa  appears  to  be  intermediate  between  S,  tetrcuperma  and  Safsaf. 

There  is  another  willow  in  Afghanistan,  apparently  intermediate  between  S. 
Safsaf  and  S,  acmophplla,  with  serrulate  leaves,  whoUv  glabrous,  glaacons  be- 
neath, lateral  nerves  numerous,  distinct,  small  erect  male  catkins,  stamens  3-8, 
and  large  ovoid  capsules  on  long  slender  pedicels.  A  low  shrub  with  long  red 
branches,  in  river-oeds  near  Topchi,  with  BerberiSy  Tamarix,  Basa^  Bippopluu, 
in  other  places  a  middle-si^ed  tree  with  pendulous  branches  (Qriflith). 

S,  cegvptiaca,  L.,  is,  according  to  Andersson  in  DC.  Prodr.  196^  an  uncertain 
species.  Dalzell  (Suppl.  to  Bombay  FL  81)  quotes  it  as  growing  on  the  road  from 
roona  to  Eandalla,  and  describes  it  with  very  narrow,  almost  linear  leaves, 
branches  not  drooping,  and  the  flowers  like  those  of  ^S^.  t^rasperma, 

S,  triandra,  L. ;  Hook.  Stud.  FL  336 — Syn.  S,  amygdalinoj  L. ;  Reichenh. 
Ic.  Fl.  Germ.  t.  604,  is  a  large  glabrous  shrub  or  moderate-sized  tree.  LeaveB 
wholly  glabrous,  oblong-lanceolate,  serrate,  with  glandular  teeth,  stipules  eemi- 
cordate,  flowers  with  the  leaves  ;  catkins  on  leaf-bearing  peduncles.  SLile  cat- 
kins slender,  slightly  drooping  ;  the  flowers  triandrous,  lax  ;  disc  of  S  glanda. 
Capsules  glabrous,  pedicellate,  stigma  subsessile.  Conmion  in  Osier-beds,  yields 
excellent  material  for  basket-work.  Bark  of  old  trees  exfoliating  in  thin  naktf. 
Throughout  Europe,  north  to  Lapland.    Caucasus  and  Siberia. 

S.  perUandray  L  ;  Hook.  Stud.  FL  336  ;  Reichenb.  Ic  Fl.  Germ,  t  618,  iB « 
glabrous  shrub  or  large  tree.  Leaves  wholly  glabrous,  viscid  when  yonWi 
shining,  subcoriaceous  when  full-grown,  elliptic  or  elliptic-lanceolate,  ootosey 
dentate  ;  teeth  often  glandular.  Flowers  after  the  leaves,  catkins  on  long  lev- 
bearing  peduncles.  Male  catkins  conipact,  cylindric,  drooping  the  flowers  4-12- 
generaUy  5-androus,  close  together.  Capsules  glabrous,  pedic^^te ;  stigma  sab- 
sessile.  Disc  of  2  glands  in  both  male  and  female  flowers.  Throughout  Europe 
(north  to  Lapland),  North  Afisl 

The  bark  of  the  two  last-named,  as  well  as  that  of  several  other  species— ^•^f 
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S.  daphnoides  BXid purpurea — ^is  bitter,  and  contains  a  crystalline  principle  called 
Salicui&  which  has  been  used  in  Europe,  with  doubtful  success,  as  an  antiperi- 
odic  anu  tonic.  The  bark  of  some  kinds  contains  as  much  as  3-4  per  cent  of  this 
snbBtaiice. 

3.  8.  babylonica,  Linn.— Tab.  LIX.— DC.  Prodr.  xvi.  ii.  212.— Syn. 
8.  pendula,  Moench  ;  C.  Koch,  Dcndrologie,  il  607.  Weej/ing  WiUoto. 
VeriL  Eisa,  bada,  bed,  kadra,  majnun,  Pb. ;  6^mr,  Kashmir. 

A  laige  tree  with  drooping  branches,  glabrous  shining  branchlots,  and 
thin  cylindric  acute  bads.  Leaves  glabrous,  pale  or  glaucous  beneath, 
petiole  sometimes  hairy  and  the  youngest  leaves  occasionally  with  a  few 
adpressed  hairs,  linear-lanceolate,  3-6  in.  long,  generally  not  more  than 
\  in.  wide,  finely  serrulate,  midrib  whitish,  prominent,  lateral  nerves 
nomerous  but  not  conspicuous ;  stipules  falcate,  serrate.  Flowers  appear- 
ing with  the  leaves ;  catkins  on  peduncles  with  a  few  small  leaves.  Male 
catkins  short,  cylindric,  slender,  curved,  ^-1  in.  long,  of  a  straw-yellow 
ooloar ;  scales  lanceolate,  pale,  hairy  as  well  as  racUs ;  stamens  2  free, 
antheiB  short,  elliptic.  Female  catkins  drooping,  1  in.  long ;  scales  lan- 
ceolate, pale ;  capsules  sessile,  conical,  glabrous  or  slightly  pubescent  at 
the  base ;  stigmas  2,  sessile. 

Caltivated  in  Afghanistan.  Commonly  planted  in  the  plains  of  North- Weat 
India,  westward  more  common  ;  also  in  the  Himalaya  (to  9000  ft  on  the 
Jhelam),  Kamaon,  Nepal,  Sikkim  (to  7()00  ft),  Bhutan  (to  8000  ft^  In  North 
India  the  male  tree  is  much  more  common  than  the  female  tree.  Wild,  acconl- 
ing  to  Dr  Stewart,  in  places  on  the  eastern  flanks  of  the  Sulinian  range,  and 
"apparently  indigenous,**  according  to  Aitchison  (Cat  140), in  one  locality  near 
Hiuiniarpur. 

Cultivated  in  South  and  Central  Europe  (Britain,  Denmark,  but  not  in 
Northern  Scandinavia  and  Russia),  and  in  most  subtropical  countries.  Pos- 
sibly wild  in  North  China,  Persia,  and  Kurdistan  (the  specimens  collected  by 
Kotschy  are  in  leaf  only).  Introduced  into  Euro^^,  the  female  tree  only, 
and  propafinted  by  cuttings,  in  the  seventeenth  centiury,  possibly  earlier  ;  repre- 
sented by  Benvenuto  CelUni  on  a  basin  at  Florence,  executed  in  the  sixteenth 
century.  (Extracts  from  Targioni-Tozetti,  historical  notes  on  the  introduction 
of  vanouB  plants  into  Tuscany,  in  Journ.  Hort.  Soc.  of  London,  ix.  1855,  177.) 
Not  mentioned  by  classical  writers.  The  Garah  of  the  137th  Psalm,  which  Lin- 
zmfOB  considered  the  Weeping  Willow,  and  called  ^S^  bahyUmica,  was,  as  pointed 
out  by  C.  Koch  L  c  507,  probably  not  a  Willow,  but  Populus  euphrattca.  In 
the  Panjab  it  is  leafless  during  the  cold  season,  and  the  new  foliage  appears  in 
Feb,  luirch.  Fl.  Feb.-May.  Attains  50  ft  with  a  straight  erect  trunK,  6-7  ft, 
at  times  10-12  ft  girth,  branches  numerous  large  spreading,  forming  an  elegant 
oval  crown,  the  branchlets  always  drooping,  sometimes  nearly  reaching  the  ground 
exactly  as  the  Weeping  Willow  cultivated  in  Europe.  Bark  |-^  in.  tbic^  g^y^ 
yeUowish-grey  or  brownish,  cleft  into  narrow  smooth  shining  plates  by  wide, 
shallow,  rough  furrows  and  short  straight  transverse  cracks.  Wood  close-  and 
even-grained,  takes  polish.  The  chief  use  of  the  tree  is  that  the  branches  are 
made  into  baskets,  wattles,  and  are  used  for  weirs  and  the  protection  of  canal- 
banks.  It  is  propagated  by  cuttings,  and  grows  rapidly  if  sufficiently  supplied 
with  water.  Dr  Stewart  records  4-5  rings  per  in.  and  a  girth  of  4  ft.  as  the 
average  of  6  trees,  10  years  planted  out 

Andersson  claanes  S,  jafxmicOy  Thunb.  Fl.  Jup.  24,  with  longer  cylindrical 

2g 
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mM^e  CBXkiiff  ind  dmniH-senate  levvn.  »  a  Tsietj  of  &  &a£f<oii»0a.     C. 
Koc^  L  c  Sii.<6w  keiq^  it  assoiiicL  xnd  tntrt  tiiai  tlie  IxniclilelBare  not  pendoloiu. 
Kiempkr  deaczibes^  i^  tz«t  wisii  Itti^fng  bncndm.    Hie  Weeping  Willow  of 
EnKipe  i$  pKthftbSr  n^ciiiikf:  bm  liie  jamkam  Tanetj  of  a  Willow  with  erect 
brB2iu»&.  snAjCKrnns  to  like  Weejcnc  AA  or  tiw  prxamidml  P<^Ur,  Oak,  and 
Kikar.  askd  baiinc  ocausanthr  boen  prowtgatied  faom  ffittinga  aad  not  from  seed, 
i&  <±MJmeicss  hm  JkX  Tailed.    Be^^iar&if  tht  dtancter  and  mode  ofgrowth  of 
the  vaacrral  wijd  fccsk^  of  iLk  ffiecaeEi  iaiUMT  inqniziet  aze  needed.    Toa  names 
of  ^  tk:r^»rrm3  i  l^ji^  aad  of  ?«af«jrJ^o»Mr  (mq^ftMi}  are  snppoaed  to  relate  to 
the  weH-kfic-wzx  Baam  iC'Te-ssorr,  the  cabject  of  many  poems  (Stewart  Pk 
PI  ^15  . 

4.  8l  site.  TJTiTL  :  HckOl  Srod.  FL  S37 ;  Beichenbi  Ic  FL  Genn.  i 
60S, — C'WTJ&kW  Vr.l^:nr^     S^^  Itiioc.  Fr.  j  WeUte  Weide,  Genn. 


A  laitje  siIkT>piibe»«iil  tree  with  gxcr  or  whitish  foliage.  LeiTes 
whitie  beaxaxh  wiih  ndproBiied  olkT  haiiiy  nurow-laiieeohUey  denticolite; 
itipules:  lance>i>ii2e^  dMadncKxtSL  Plowen  after  the  leaTea,  catkins  on  leif- 
beaiing  peiln2>cle&  Male  caiki&s  cnnpttci.  crlindne,  droc^ni^ ;  stamou  2 
nppiT  inca««  acaleis  t«Dow  cr  bvvown.  ohka^  ciliated  Female  catkins  hi, 
sica}^  reUow.  cOiateL  Caiissales  paboBcent^  anbaeMnle ;  style  short,  bifid, 
cia^h  Ivsnch  betaziiu:  a  Ic&d  ssucn^a. 


Cahinsvii  in  Lftiak.  Kashmir.  Id  «IW  ft  CThcmim  Weileni  mnuJaja,  180). 
W<s!Q«rB  Aiaa*  SbHia.  North  Africa.  Eoivoe  liintrodBeed  from  Asa,  aeooriiag 
to  Andersval  Fl  AjviL  ABains  7KV^>  k,  bwt  is  oonmoBhr  cahivated  in 
Earofae  a»  a  j^*Clai\i  irce  akw  Kzeami  aad  os  moiit  Stteadu»s  or  pmlaifw.  A 
Taiierr  with  r«dkw  or  reddisk  ViaiKhkts  {mttilMmm)  is  eommon  in  Omt  beds. 
The  wK«d  of  ^!Uw  a»  of  moA  Wilkw^  is  whate  near  ^cxicimifereBoe,jdbv  or 
blown  towaid$  ihe  oezitre.  ihe  nwdiallaiT  zars  are  fine  and  nmneroos,  tbe  pons 
are  TOT  niEmeivsK.  fine  send  xodicmlT  disttibvtod.  The  annnal  ziqgs  sie  dis* 
tUKlh-nazkfd  br  aduk  lin&    li  is  soft  and  weighs  96-33  Ih 

^  rh»n;i«.L.:  Hv«k.  Ssnd.  F1336:  Beithenb.  Icl  FI  Gens.t6(»-ne 
CVmI^  c«^  Re^hK^  ViMOsr,  is  a  ikS-grewincr  mod«nte-aaed  bwhr  tree^  o^rou- 
lie*  slkr-pabMciai:.  biranciuecs  dxr^ercenL.  fecming  neazlr  a  right  angle  witbtbe 
branches  ana  eiaslr  Wvken  c€  at  the  jmxtKsi  (whence  the  name^  Lesfei 
dslvowv.  luK^cdste*  or  c^^inwe^ate.  crHaate  or  wnate.  Flowers  after  tbe 
leaTe».  cstkins  |?M»»allT  lax.  on  knfr  fwdnndes.  scales  long,  ^ale-jellov,  ob> 
lon?4aDW<4sse«  otase  dliiue.  Male  calkins  crlindric^  droopinfc  staaMM  % 
6«e«  fometimes  ^-L  Osp^de^ clabiv>«w  sheit-]M^ioenate,  nanvwed  intoa shot 
bifid  strK  eiifh  bnnch  b«sxixu:  a  Hfid  sdcma.  Emope  (often  cahifsted^ 
Siberia.'  Asa  Minor.  Alerfw  CisocnsasL  One  (male^  specimen  from  UmnI 
(Rer.  H.  Jwichke  .  Cniifn&ed  in  L*iak  with  &  mlba  (Thcmnoa  L  c  ISOV 
Wood  in  £iiK>pe)  yellowish  red.  aq^^iwd  to  be  more  dmahle  than  tkatof 
other  Willom^  ' 

^li?M9W7Mii>i.Sm^theiMAW  raf.w,i$aTanetyof  ^/h^iltt/byflQiBe 

it  is  ciottskiered  a  hybrid  beiwwn  S^/na^i$  and  Mm. 

5.  S.  elegiBS.  WjJL  ;  DC,  Predr,  xtL  iL  f 56.— Sm.  &  Kmrnatmem 
lindL  5.  d^rm^ktUitx,  And. ;  Beise  PriniL  WaML  L  89.  The  ibBowing 
nimesy  giren  in  Pb.  PI  ^>S.  puily  i«kte  to  this  species :  &■«,  hiUn,  htd, 
buloy  Mt\  ^.  Chenab ;  Bada^  Rari ;  Bi*k<tly  Satfej. 
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A  ahnib  or  small  tree,  branches  glabrous,  dark  brown  or  black,  the 
carrent  yearns  branchlets,  petioles,  and  upper  side  of  midrib  often  pubes- 
cent with  short  hairs.  Leaves  elliptic-  or  obovate-oblong,  wholly  glabrous 
except  midrib  on  the  upper  side,  glaucous  beneath,  2  in.  long,  when  young 
membranous,  afterwards  hard,  subcoriaceous,  lateral  nerves  indistinct, 
numerous,  joined  by  prominent  reticulate  veins.  Flowers  after  the  leaves ; 
catkins  slender,  on  pubescent  leaf-bearing  peduncles,  scales  yellow  or  dark 
brown.  Male  catkins  compact,  1^  in.  long;  stamens  2,  distinct,  anthers 
short-elliptic.  Female  catkins  3-5  in.  long,  drooping,  scales  minute,  slightly 
pubescent;  capsules  glabrous  on  short  pedicels;  styles  short,  stigmas 
spreading. 

Common  in  the  North- West  Himalaya,  particularly  in  the  outer  ranges  from 
6000  to  10,000  ft.  Lahoul,  Sdiling  forest  Kunawar,  Niti  Pass  at  1 1 ,600  ft.  Also 
in  NepaL     Known  as  far  north  as  Marri.    FL  March,  April. 

6.  8.  hMtata,  Linn. ;  DC.  Prodr.  xvi.  ii.  257  ;  Reichenb.  Ic.  Fl.  Germ, 
tab.  570. 

A  small  shrub,  young  shoots  with  long  soft  deciduous  silky  hairs, 
liranchea  glabrous,  dark  brown  or  black.  Leaves  membranous,  glabrous 
▼hen  full-grown,  or  with  long  soft  hairs  along  midrib  and  nerves  beneath, 
green  on  both  sides,  but  somewhat  paler  beneath,  elliptic,  dentate,  1-3  in. 
^oiigf  1-2  in.  broad  ;  stipules  large,  broad-ovate  or  semicordate.  Flowers 
with  tne  leaves ;  catkins  subsessile,  supported  by  a  few  small  leaves,  scales 
small,  brown  or  black,  but  generally  entirely  concealed  by  long  white 
alky  hairek  Male  catkins  cylindric,  compact ;  stamens  2,  free,  anthers 
yellow,  oblong,  protruding  with  the  shining  filaments  from  the  dense 
masB  of  long  silky  hairs.  Female  catkins  somewhat  lax,  2-6  in.  long ; 
capsnles  glabrous,  Often  \  in.  long,  on  short  pedicels,  terminating  in  a  long 
filiform  style  with  2  spreading  stigmas. 

Inner  arid  Himalaya  and  Western  Tibet,  between  9000  and  15,000  ft  Baltal 
at  the  head  of  the  Sind  valley  in  Kashmir,  head  of  the  Butna  volley  below  the 
Baidar  Pass  in  Kishtwar.  Dras,  Luhoul,  and  the  Werang  Pass  in  Kunawar,  are 
the  outermost  points  where  this  Alpine  Willow  has  yet  l)cen  found.  Alps  and 
mountains  of  Central  Europe,  also  in  Sweden  and  Denmark.    Fl.  June-Aug. 

This  species  is  nearly  allied  to  two  Alpine  European  Willows  which  are  also 
found  in  the  mountains  of  Scandinavia,  England,  and  Scotland — JS,  mgricatis, 
Sm..  and  S.  phylicifoliay  Linn. ;  Hook.  Stud.  Fl.  338, 339.  They  flower  before 
the  leaves,  the  scales  are  less  hairy,  the  capsule  is  pubescent,  longer  pedicellate 
and  terminating  in  a  long  filiform  bifid  style,  with  bifid  stigmas.  S*  nigricans 
has  ovate-oblong  reticulate  pubescent  and  often  rugose  leaves.  S.  phylicifolia 
has  glabrous  leaves,  shining  above,  glaucous  beneath,  generally  elliptic-lanceo- 
late.   Both  are  shrubs,  but  often  attain  the  stature  of  small  trees. 

7.  8.  Oainrea,  Linn.— Tab.  LX.— Hook.  Stud.  Fl.  337  ;  Reichenb.  Ic 
FL  Germ.  t.  677. — Sallow.  Sanle  Marceau,  Fr.;  Sahlweide,  Germ.  Vem. 
Bed  muaJik  (scented  willow),  Pb. 

A  large  shnib  or  small  tree.     Leaves  elliptic  or  obovate,  crenate,  glab- 
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roos  above,  grey-tomentose  beneath,  more  or  less  ragoee;  main  latend 
nerves  prominent,  8-12  on  either  side  of  midrib,  with  shorter  inteimedute 
ones  between ;  stipules  large,  semi-reniform.  Flowers  appearing  hdm 
the  leaves ;  catkins  densely  silky,  subsessile,  supported  at  their  base  bj  t 
few  foliaceous  bracts.  Male  catkins  ovoid-oblong,  thick,  about  1  in.  Iod^ 
erects  sweet-scented,  scales  dark -coloured ;  stamens  2 ;  anthers  elliptie- 
oblong.  Female  catkins  cylindric,  2-3  in.  long,  nodding ;  scales  black 
above  the  middle ;  capsules  downy  grey,  ^  in.  long,  cyfindric  from  an 
ovoid  base,  on  short  pedicels ;  stigmas  2,  erect,  subsessila 

Cultivated  at  Peshawar,  Lahore,  Ludiana,  and  elsewhere  in  the  Panjab,  abo 
in  Rohilkhand.  Wild  throachout  Europe  (Lapland),  in  North  Asia,  on  the 
Caucasus,  in  Asia  Minor  and  Persia.  Said  to  have  been  introduced  in  tha 
Panjab  from  Kashmir  by  Hari  Chaud,  soon  after  he  conquered  that  conntiy 
for  Kanjit  Singh,  but  has  not  been  foimd  wild  there.  Dr  Stewart  thou^t  that 
it  had  been  introduced  into  India  by  the  Moguls.  The  leaves  are  shed  ahoot 
the  end  of  December,  and  the  tree  is  leafless  until  March.  The  flowers  ^ipetr 
in  Feb.  while  the  tree  is  bare  ;  they  arc  collected  and  a  scented  water  ii  dia- 
tilled  from  them,  which  is  mixed  with  sherbet  and  is  a  favourite  drink  of  wealthy 
Musalmans  in  North  India. 

As  grown  in  India,  it  is  a  small  tree  25-30  ft  high,  with  short  erect  trunk  3  ft 
girth:  The  Willow-gardens  at  Lahore,  several  acres  in  extent,  are  on  low  allayiil 
moist  land  near  the  Ravi,  and  consist  entirely  of  male  trees.  The  tree  is  ndaed 
from  cuttings  ;  they  are  irrigated  occasionally,  and  are  never  pollarded.  Buk 
dark  erey  or  yellowish-brown,  cut  into  irregular  smooth  plates  by  longitodinil, 
branching  black  furrows,  with  cracked  wrinkled  edges,  and  short  croes-cracki. 

In  Europe  the  Sallow  occurs  generally  as  a  large  shrub,  as  imderwo(>d,andin 
coppice- woods  ;  often  a  useless  companion  of  more  valuable  woods  in  yoaog 
thickets,  plantations,  or  coppice -woods,  and  generally  thinned  out  wheneref 
possible.    In  Kent  there  were  forraerlv  large  extents  of  coppice  of  this  willow, 
tor  the  production  of  hop-poles,  but  they  have  mostly  given  way  to  the  moie 
profitable  Ash  and  Sweet  Chestnut     In  England  it  flowers  about  the  end  of 
March  or  the  beginning  of  April,  and  the  flowering  branches  of  the  male  tree 
are  used  instead  of  palms  in  Koman  Catholic  churches  on  Palm  Sunday.   The 
bark  of  this  and  of  several  other  Willows  contains  tannin,  and  is  used  for  th^ 
manufacture  of  leather  in  Scotland  and  the  north  of  Scandinavia.    In  Europ^ 
the  wood  is  reddish  near  the  centre  ;  it  is  somewhat  heavier  than  that  of  mo^ 
other  European  species.    Nordlinger  gives  27-39,  and  Mathieu  mentions  a  pi©^ 
from  Corsica  of  46  lb. 

8.  8.  WaUichiana,  And.— Tab.  LXI DC.  Prodr.  xvL  ii.  223.— VetT^ 

Btoir,  Pb. ;  Bhains,  hhangli,  kafguliy  N.W.P. 

A  shrub  or  small  tree,  youngest  shoots  and  under  side  of  leaves  gloa^ 
with  grey  silky  pubescence.  Leaves  lanceolate  or  ovate-lanceolate,  am( 
not  rugose,  entire,  2-3  in.  long ;  lateral  nerves  numerous,  not  very 
spicuous.  Flowers  appearing  before  the  leaves ;  catkins  densely  sUky, 
sessile,  supported  at  their  base  by  a  few  foliaceous  bracts ;  scales  Ma^ 
Male  catkins  erect,  cylindric,  1-1}  in.  long;  stamens  2,  anthers  ellipt^ 
oblong.  Female  catkins  cylindric,  3-4  in.  long,  drooping,  scales  ~ 
capsules  downy,  grey,  slender,  \  in.  long,  short-pedicellate;  stigmas^ 
eroct^  subsessile.     Distinguished  from  8,  Caprca  by  the  shape  and 
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tomentom  of  the  smooth  leaves  and  the  loDg  female  catkins  with  slender 
capeules. 

Afghanirtan,  Kashmir  valley,  common,  also  cultivate<l.  In  the  plains  near  the 
Chenab.  Mahassa  near  Simla  (7000-8000  ft.)  Kamaon  (2500-9000  a.)  Ne]>al 
and  Bhutan.  Fl.  March,  ApriL  Baskets  are  made  of  the  branches,  and  twigs 
are  used  as  tooth-sticks. 

9.  8.  daphnoidea,  VilL— Tab.  LXH— DC.  Prodr.  xvi.  ii.  261 ;  Hook. 
Stud.  FL  340. — Syn.  S,  pomeranicn,  Willd.,  and  pruivom,  WendL  ; 
Beich.  Ic  FL  Germ.  t.  602,  603.  Vern.  Bed,  hiddi^  Msu,  belt,  Imshafiy 
bashcUf  mudanu^  shun,  thdil,  Ph.;  Yiir,  Kashmir;  Chamjma,  chdmtna^ 
fHoLchang,  kcdchang,  West  Tibet. 

A  tall  shrub,  sometimes  a  largo  tree,  with  glabrous  shining  yellowish 
reddish-brown  or  nearly  black  branches,  often  covered  with  grey  or  glau- 
oouB  bloom,  easily  rubbed  off ;  youngest  shoots  slightly  pubescent ;  buds 
large,  ovoid-lanceolate,  downy.  Loaves  3-5  in.  long,  linear-  or  elliptic- 
lanceolate,  glabrous,  glaucous  beneath,  serrate ;  lateral  nc^rvcs  numerous, 
prominent  Flowers  appearing  before  the  leaves ;  catkins  densely  silky, 
sessile,  scales  fringed  with  long  silky  hairs,  the  upper  half  black.  M^e 
catkins  erect,  cylindric,  1-1^  in.  long;  stamens  2,  anthers  oblong,  yellow. 
Female  catkins  cylindric,  2-4  in.  long,  nodding ;  capsules  glabrous,  sub- 
aesdle,  style  long  slender,  stigmas  2,  divergent,  entire.  The  stipules  of 
the  Indian  and  North  Asiatic  form  (8.  acutf/oliu,  Willd.)  are  lanceolate, 
of  the  European  form  they  are  semicurdate.  The  leaves  in  the  inner  arid 
Himalaya  are  linear-lanceolate,  in  the  outer  ranges  they  are  broader,  ellip- 
tic-lanceolate.     There  is  a  variety  with  velvety  branches  and  leaves. 

Common  in  the  inner^arid  Himalaya,  ascending  to  15,000  ft.  Indus  valley 
near  Iskardo  (7000  ft.),  Ladak,  Lahoul,  Draa,  Shay  ok,  Nubra,  Piti,  Kuiiawar. 
Frequently  cultivated  (to  14,0(K)  ft.  in  Ladak).  Outer  ranges,  descending  to  2300 
ft  (Stewart),  Kashmir  rStewart),  Mahassu  ridge  near  Simla  8000  ft.  (T.  Thom- 
son),  Deobui  range  (D.B.),  Kamaon,  Betali  Pass  at  8700  ft  (Strachey  &  Winter- 
bottom).  Alps  and  mountains  of  Central  Europe,  descending  into  the  nlains 
along  the  Bidne  and  other  rivers ;  coasts  of  the  Baltic  ;  Russia,  Siberia, 
Amur.  Introduced  to  England  in  1820,  and  run  wild  in  Yorksliire.  Planted 
lankly,  within  the  last  20  years,  in  North  Germany,  to  fix  the  ^und  on 
railway  embankments  and  cuttings,  and  on  dry  sandhills,  for  which  its  strong, 
Ions-spreading  roots  render  it  pa^rticularly  suitable.  Fl.  March,  April,  later  at 
hi^  elevations. 

Attains  60  ft  with  a  straight  erect  trunk,  6-7  and  at  times  9-12  ft  girth, 
bcanchlets  at  times  pendulous.  In  Ladak  at  15,000  ft  it  is  a  small  tree  15  ft 
high  and  3  ft  pith.  Round  gall-like  knots  are  not  uncommon  on  the  branches. 
Bark  usually  light  grey,  in  old  trees  and  at  great  elevations  often  nearly  black 
snd  rouffh  with  furrows.  This  species  (accordmg  to  Stewart)  is  mUch  grown  in 
Lahoul  between  8500  and  11,000  ft,  from  cuttings  9-12  in.  long,  generally  near 
irater ;  it  thrives  best  in  light  soil,  where  it  sends  down  long  roots.  Three  trees 
tre  nsoally  planted  together,  and  they  are  often  bound  round  with  cloth  or 
Inanches  to  protect  them  against  cattle.  The  twigs  are  used  for  baskets  and 
irattles  in  the  N.W.  Himalaya.  In  Ladak  the  houses  are  built  of  willow  wattle 
and  danb.  Twig  bridges  of  willow  branches  are  found  in  Piti.  Zanskar,  and 
I^dak.  The  wood  of  this  and  of  the  other  species  cultivated  in  tne  arid  forest- 
less  inner  valleys  is  used  for  building,  pails,  tubs,  and  tools.    But  the  principal 
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v&t  of  thiii  anil  otiier  willows  izl  thas^  tracts  is  to  fanuBh  caftde4bdder.  The 
trfies  ar&  poLbzriei  evoy  3ii  or  4tli  Teozv  ^  hfghtT  ^Tutkm  erery  54h  jresr. 
Thid  ia  'ione  in  iprfng,  be&>Te  the  new  Lesres  Apjieu;  tiie  fwwiTlfT  twigs  are  gtrai 
TED^zipped  witb  the  terk  of  the  Lu;z^  branrhi*ii>,  the  wood  oC  tkese  l)eiiiig  ued 
m  faeL  In  Lfthcol  the  leaTes  ckf  widows,  like  the  Lesres  of  mosi  aTulikbie  tiees^ 
are  oa&I  ;u  litt^  for  castle. 

S.  nui^'Mr  Anden. ;  DC.  Prodr.  xri.  iL  263 — Vob.  Bitamj  Ph. ;  Gtr,  Kash- 
mir,— b  a  lai^e  ihmb  or  seliII  tree^  with  maiiT  strc»ig  branches^  widi  tomentoee 
hfaxiehleta  and  ^emicordate  ftipcdes  ;  dijKszs  from  ^S.  dctpkmoideM  hj  haiij  eap- 
flolea  azki  ^dabroiu,  large,  obtruey  black  scales  of  the  fonale  ^■*^^t™>  Not  com- 
mon.    Kashmir  '50r)»>J50t»  ft),  Prti  (S0i:o.l3,000  ft) 

10.  8.  Tnuaalia,  LiniL;  Hook.  Stud.  FL  ^40;  Reichenk Ic.  FI Genn. 
i.  597. — (ArtVr,  ^^nifr  Utjiu:,  French ;  Kcrb^ceidej  Gennan.     Yem.  EtUu. 

A  shnib  or  small  tree,  joimg  shoots  with  dense  grejr  sSkj  pabeseeDcei 
IjtaLYes  linear-lanceolate,  margin  reTolnte,  4-5  in.  long,  pnbeBcent  or  glsb- 
rate  aboTe,  densely  clothed  beneath  with  soft  matted  silky  tomentam; 
fl;tipalefl  lanceolate.   Floweis  before  the  leares ;  scales  of  cations  Inown  or 
black  at  the  apex,  firinged  with  long  silky  hairs.     Male  catkins  sessile^ 
erect,  cylindric,  1  in.  long ;  stamens  2,  anthers  elliptic,  yellow.     Female 
catkins  subsessile,  cylindric,  2-4  in.  long;  capeoles  \  in.  long,  grey-tomen- 
tose,  snbsessile,  narrowed  into  a  long  slender  style,  longer  than  the  direr 
gent  stigma&     &.  Smiihiana^  Willd.,  siq>po6ed  to  be  a  hybrid  of  jSI  vim- 
inalis  and  Capreaj  has  semicordate  stipnles,  the  leaves  often  broader,  and 
style  shorter  than  the  stigmas. 

Panjab,  Himalaya,  Jhelam  and  Chenab,  5000-9000  ft  Kashmir.  Dris 
to  10,000  ft  Baroa  valley,  Kmiawar  at  9000  ft,  LahouL  &.  SmUhma'yJ^ 
Sikkim  5000-8000  ft.  Common  throucfaoat  Europe,  where  it  is  the  pzindpal 
and  most  yalnable  willow  of  Osier-beds,  on  accoont  of  its  long  and  tenadoos 
branches,  in  Siberia,  Songaria,  and  on  the  Amor.    FL  March,  ApriL 

S,  ineana,  Schrank  ;  Beichenb.  Ic  t  596,  has  the  foliage  of  rifitffia/is,butthe 
catkins  are  (not  at  first)  pedmicnlate,  the  scales  and  capsoles  are  glabrous.  Tlie 
stamens  are  more  or  less  connate  at  ihe  base.    South  Europe,  Asia  Minor. 

11.  8.  pycnostachTa,  And.;  DC.  Prodr.  xvL  ii.  309.— Vem.  Chang- 
ma,  West  Tibet. 

A  shrub  or  a  small  tree,  young  shoots  silky-pubescent ;  branchlets  vio- 
let, brown  red  or  blackish,  smooUi,  shining.  Leaves  glabrous  when  foil- 
S'own,  lanceolate,  entire  or  serrulate,  2-3  in.  long,  midrib  promineDt» 
teral  nerves  numerous,  oblique,  not  conspicuous.  Flowers  after  the 
leaves,  scales  fringed  with  long  soft  hairs.  Male  catkins  cylindiie,  nod- 
ding, on  leaf-bearmg  peduncles ;  scales  brown,  oblong,  obtuse ;  stamena  )> 
filaments  connate  to  the  apex  or  nearly  so.  Female  catkins  cylindnCi 
compact,  nodding,  2  in.  long;  scales  black  at  the  top,  capsules  sessile, 
silky  (glabrous,  Andersson) ;  style  short,  thicker  at  tiie  top,  stigmas  3, 
broad,  bifid. 

At  high  elevations  in  the  inner  arid  Himalaya,  not  conmion.     Zant^ 
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(12,000-14,000  ft)  Ladak,  aBcending  to  15,000  ft.,  often  found  d.vin^'  at  the 
higher  elevations.  Cultivated  at  13,(KX)  ft.  in  Ladak.  Fl.  May,  June.  The 
leaves  tarn  red  in  Sept,  before  falling.  Generally  a  shrub  6-7  ft.  hi^h,  growing 
in  dmnpe  in  dry  stream-beds,  at  times  a  small  tree  16  ft.  liigh,  with  a  trunk 
S  ft  giith,  and  divaricate  branches.  Red  and  bro^Ti  galls  occur  on  petioles 
and  midrib. 

S.  oxj^earpOy  And.  ;  DC.  Prodr.  310,  is  a  monadeli)hou8  willow  closely  allied 
to  the  preceding  sp.,  and  only  differing  by  the  11.  appearing  with  or  a  little  before 
the  leaves ;  laiger,  more  pubescent,  serrate  leaves ;  black  scales  of  male  and 
brown  of  female  catkins,  catkins  longer  and  less  compact,  the  female  attaining 
4  in.     Kashmir  and  Kishtwar  6000-11.000  ft     Fl.  June.    JS\  Ledehourianay 
Trantvetter  ;  DC.  Prodr.  308,  of  the  Baikal  and  Altai  mountainn,  in  Songaria  ; 
Elbrus  in  North  Persia,  is  similar  to  S,  pycnostachya,    S.  jmrpurea,  Linn. 
Hook.  Stud.  FL  342— Syn.  .S'.  Heluc,  Linn.  Reichenb.  Jc.  Fl.  CJerm.,  tab.  582- 
585y  is  a  glabrous  shrub,  with  lanceolate  serrate,  often  opposite  leaves,  fl.  before 
the  leaves,  scales  dark  coloured  silky,  stamens  monadelj^hous,  anthers  red  be- 
fore bursting,  afterwards  black,  capsules  short,  ovoid,  o))tuse,  sessile,  stigmas 
subseaidle,  ovate.    Common  in  Osier-beds  of  England,  France,  and  Germany. 
Eorope,  North  Asia,  Persia,  and  Asia  Minor.    Mixed  with  tliis  sp.  and  JS,  vim- 
inalts  is  often  found  an  intermediate  form,  believed  to  be  a  hybnd  between  the 
two :  £L  rubrctf  Hudson ;  Reichenb.  Ic  Fl.  Germ.  t.  586,  with  leaves  sofb- 
pabeacent  beneath,  margin  revolute,  stigmas  linear  on  a  shorter  or  longer  filiform 
style. 

12.  8.  ugnstifolia,  Willd. ;  DC.  Prodr.  xvi.  iL  315. 

A  low  shrub,  with  long  virgate,  glabrous  branches ;  young  shoots  silky- 
pubescent.  Leaves  narrow-linear,  ^  in.  broad,  subsessile,  1-2  in.  long, 
midrib  prominent  Flowers  after  the  leaves  in  subsessile  cylindric  catkins, 
with,  a  few  leaves  at  their  base ;  scales  yellow,  oblong,  obtuse,  glabrous. 
Stamens  2,  filaments  connate,  bearing  two  2-celled  anthers.  Capsules 
sesaile,  grey  with  silky  adpressed  hairs,  narrowed  into  a  short  style  bear- 
ing two  2-clefl  stigmas. 

Inner  arid  Himalaya,  7000-12,000  ft  Iskardo,  Shay  ok  and  Nubra  vallev 
^Iflo  cultivated),  Zanskar,  Afghanistan.  North  Persia,  Songaria,  Caucasus,  Ural. 
FL  May. 

Several  species  of  Willow  form  small  procumbent  shrubs  on  the  higher  ranges 
of  tlie  N.W.  Himalaya ;  the  more  common  are :  l^  /S'.  fiabellariSf  Anders. ; 
Beiae  Prinz.  Waldemar,  t  90,  with  obovate  acute  crenate  leaves,  blade  j-1  in., 
petiole  i  in.  long,  scales  oblong,  as  long  as  capsules  ;  Dras,  Lahoul,  Kunawar, 
Il,OO0  to  16,000  ft  2^  8.  Lindieyana,  Wall;  DC.  Prodr.  296,  with  small  lan- 
ceolate or  elliptic-lanceolate  leaves,  scales  ovate,  shorter  than  capsules.  Kamaon 
(11,000-14^000  ft),  Nepal,  Sikkim  (at  16,000  fO  Both  are  wholly  glabrous,  the 
ont'MTm  appear  after  the  leaves  on  leafy  peduncles,  the  male  fl  are  diandrous,  the 
capsules  glabrous,  and  the  styles  short  They  are  nearly  allied  to  S,  rettisa,  L. ; 
fieicbenb.  Ic  FL  Germ.  tab.  558,  which  inhabits  the  Pyrenees  and  the  Alps  of 
Switzerland  and  Austria,  and  they  are  somewhat  similar  to  >Sn.  Afyrnnites,  Linn. 
Book.  Stud.  Fl.  341  ;  Reichenb.  t  559,  which,  however,  has  longer  cylindric 
catldnSy  hairy  capsules  and  reticulate  leaves. 
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2.   POPULUS,  Toumef. 

Leaves  broad,  rarely  lanceolate  or  linear  ;  petioles  generally  exceeding 
one-fourth  the  length  of  leaf,  the  leaves  of  shoots  and  suckers  often  differ- 
ently shaped.  Scales  of  catkins  caducous,  obovate  or  rotundate,  crenate 
lobed  or  cut  Disc  flat  or  cup-shaped,  often  oblique,  membranous  or  thick 
and  slightly  fleshy.  Stamens  4-30,  inserted  on  the  disc,  filaments  gener- 
ally less  than  twice  the  length  of  anthers.  Stigmas  2-4,  often  lobed.  Cap- 
sule 2-  3-  or  4-valved,  with  the  valves  spreading,  each  valve  bearing  a 
placenta  along  its  median  line. 

Capsule  2-yalved. 

Buds  viscid  ;  leaves  and  catkins  glabrous    .  .  1.  P.  niffra. 

Buds  hairy  ;  leaves  white-tomentose  beneath,  catkins  hairy        2.  P.  aJJba. 
Capsule  generally  3-  or  4-valved,  rarely  2-valved. 

Capsule  pedicellate  ;  leaves  of  different  shapes,  some  linear, 

others  broad-ovate,  cut  and  lobed        .        .        .  8.  P.  euphraticou 

Capsule  pedicellate ;  leaves  cordate,  ciliate  .        .        4.  P.  eiliata. 

Capsule  subsessile,  rugose  ;  leaves  ovate,  not  ciliate  5.  P.  h€Usafn!ifera, 

1.  P.  nigra,  Linn. ;  Hook.  Stud.  Fl.  335 ;  Reichenb.  Ic.  Fl.  Germ,  t 
619.  Black  Poplar, — Vem.  Suftda,  Pb.  plains  ;  Frast,  'Kaehmii ;  Prosi^ 
farshj  makkaly  Chenab ;  Kramali,  biuns,  do,  Sutlej ;  Yarpa,  yulatty  hahul^ 
Ladak.     {Safeddr  is  the  Persian  for  Poplar.) 

A  large  glabrous  tree  with  spreading,  or  (in  N.W.  Lidia  always)  erect 
branches,  forming  a  narrow  cylindric  crown  (P.  pyramidcdUj  Rozier — 
Syn.  P.  fastigiata,  Desl,  the  Lomhardy  Poplar).    Buds  viscid.     Leaves 
glabrous,  subcoriaceous,  broad-ovate  rhomboid  or  almost  triangular,  nearly 
as  broad  as  long,  crenate  and  acuminate  ;  blade  2-4,  petiole  1-2}  in.  long; 
3  basal  nerves,  midrib  penniveined.     Male  catkins  compact,  red,  glabrous^ 
stamens  15-30.     Female  catkins  glabrous,  lax,  drooping,  disc  shallow,  in- 
distinctly dentate,  pedicel  shorter  than  cup ;  stigmas  2,  subsessile,  broad, 
obcordate.     Fruiting  catkins  4-6  in.  long;  capsules  2-valved  (always f) 
pedicels  shorter  than  capsule. 

Planted  in  the  N.W.  Himalaya,  {>articularly  in  Kashmir,  and  in  the  basins 
of  the  Jhelam,  Chenab,  and  Sutlej  rivers  (Kunawar  to  Spui  and  Dablinff),  be- 
tween 3000  and  11,500  ft.,  in  Ladak  as  hi^h  as  12,500  ft  Occasionally  pknted 
in  the  plains,  at  Lahore,  Peshawar,  Hushiarpur,  and  elsewhere.  Nearly  always 
the  cupressiform  or  pyramidal  variety.  The  tree  is  common  in  AfjUianistm 
(wild,  according  to  Griffith,  at  Shekkabad,  near  Kabul,  at  7500  ft.)  The 
spreading  variety  is  wild  in  Europe  (naturalised,  not  indigenous  in  JEbigland), 
and  throughout  North  and  West  Asia.  C.  Koch  (Dendrologie,  iL  489)  states  that 
in  Hungary,  South  Russia,  and  Asia  Minor,  the  tree  has  more  erect  branches 
forming  an  elongated  crown,  similar  to  that  of  the  Lombardy  Poplar.  The  Istt^ 
has  long  been  cultivated  in  Italy  ;  it  is  not,  however,  mentioned  by  clasncsl 
writers,  and  must  have  been  brought  from  Asia  by  the  Arabs,  or  at  a  later  perio(L 
From  Italy  it  was  introduced  into  France  in  1749  ^Mathieu),  and  into  f^gUpd 
in  1758  (Loudon).  Like  the  Weeping  Willow,  it  nas  maintained  its  peculi*' 
characters  unaltered,  having  always  been  propagated  from  cuttings.  Most  of 
the  Lombardy  Poplars  in  Europe  are  male  ;  the  female  tree  of  it  is  known,  bat 
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scarce.  In  India  the  tree  does  not  often  flower,  bat  specimens  in  yonnf;  fruit 
^collected  in  Kashmir  by  T.  Thomson)  are  in  Herb.  K^w.  The  tree  is  leafless 
in  winter,  and  the  leaves  turn  yeUow  before  being  shed.  The  pyramidal  Poplar 
in  N.  W.  India  has  the  same  shape,  and  attains  the  same  size  (9()  u.  high,  6-8,  some- 
10-12  ft.  girth)  as  the  Lomliardy  Poplar  in  Euro]>e  ;  it  is  generally  planted 
an  ayenue-tree — a  very  fine  specimen  of  a  poplar  avenue  is  the  one  near  Siri- 
gar  in  Kashmir,  about  a  mile  long,  perfectly  straight,  lining  a  road  which 
nins  east  and  west  across  the  fine  gnissy  plain  towards  the  Takhti  Suliman.  Dr 
Stewart  estimated  the  number  of  trees  at  1700 ;  they  are  90-105  ft.  high  and  6-7 
ft.  girth,  many  of  the  trees  with  dry  branches  at  the  top.  In  Ladak  the  trees 
do  not  exceed  60-60  ft 

The  Lombardy  Poplar,  when  old,  has  a  furrowed  and  often  twisted  trunk ; 
'tlie  bark  is  grey,  rough  with  numerous  vertical  cmcks  and  fissures.  The  wood 
Is  whitish  brown,  near  centre  very  soft  and  light,  even-grained  ;  its  structure  is 
frimilar  to  that  of  F.  oWcl  The  weight  of  the  Lombardy  Poplar  wood  is  between 
24.9  and  27.4  lb.,  that  of  the  round-headed  black  Poplar  24.3  to  32.4  lb.  per 
cub.  fL  (Nordlinger).  In  Afghanistan  it  is,  like  the  white  Poplar,  used  for  grape- 
l>oze8.  In  Europe  the  wood  of  the  black  Poplar  is  used  for  planking,  packing- 
cases,  wooden  shoes,  and  (in  Italy)  for  window-blinds.  Paper  is  also  made  of 
it.  The  wood  of  the  Lombardy  Poplar,  which  is  often  knotty,  is  (in  France) 
sometimes  used  for  veneering.  The  black  Poplar  pollards  well.  I^th  kinds 
rapid  growers  ;  the  black  Poplar  attains  80  ft.  and  a  diom.  of  2  ft.  in  50 
s  ;  they  are  always  propagated  from  cuttings  ;  the  black  Po|)lar  is  useful  to 
the  soil  on  slopes  too  dry  for  the  Willow.  In  India  the  tree  is  often  lopped 
for  cattle-fodder. 

2.  P.  albs,  Linn. ;  Hook.  Stud.  Fl.  335  ;  Reichenb.  Ic.  Fl.  Germ,  t  614. 
— White  Poplar f  Abele.  Silher  pappely  German ;  PeupUer  hlanc,  French. 
VeriL  SperdoTy  spdday  Afg. ;  Cldita  (white)  hagnuy  safcdar^  jangli  fraaty 
frcu,  pristy  nkkauy  sannuriy  clianun,  mdly  Pb. 

A  huge  tree,  the  current  year's  branchlets,  buds,  petioles,  and  under 
Bide  of  leaves  with  dense  white,  soft,  cottony  tomentum.  Leaves  ovate, 
with  obtuse  sinuate  lobes,  those  of  luxuriant  shoots  deeply  3-5-lobcd, 
Uade  2-4,  petiole  1-2  in.  long,  basal  nerves  5,  the  midrib  penniveined. 
Catkins  hairy  ;  male  flowers  4-10-androu8.  Female  catkins  :  disc  shallow, 
mtire,  stigmas  apparently  4,  really  2,  each  of  2  linear  lobes.  Pedicels 
longer  than  disc  and  shorter  than  ovary.  Capsule  short-pedicellate,  2- 
Tilved. 

Wild  and  cultivated  in  the  N.W.  Himalaya  between  4000  and  10,000  ft.,  on 
the  Jhelam,  Chenab,  and  (planted  only)  in  Kunawar  above  Mini  and  Poari,  on  the 
Shayok  in  Chorbat  as  hi^h  up  as  Turtuk  ^9200  ft.)  Planted  in  the  Peshawar  val- 
Imt,  the  trans-Indus  temtory,  in  the  Paniab  plains  (not  common),  and  in  Sindh. 
Wild  and  planted  in  Afghanistan,  Belucliistan.  North  Persia,  Caucasus,  Siberia, 
Songaiia,  Europe,  North  Africa.  Flowers  in  early  spring,  before  the  leaves  ;  these 
eoane  out  in  March  (in  the  plains).  In  India  a  mo<ierate-sized  tree,  30-40  ft.  high, 
mth  6,  rarely  8  ft.  In  Europe  often  attains  100  ft.,  with  a  tall  straight  stem  50- 
60  ft.  lonff,  and  a  diam.  of  6-10  ft  Bark  ^f  in.  thick,  light-  or  yellowish-^y, 
nnooth  wnen  voung,  getting  darker  and  rough  when  old.  Wood  white,  with  a 
reddish  tinge,  brown  near  the  centre,  soft  and  light,  but  even-drained.  Not  much 
valned  in  India.  In  Afj^hanistan  the  shallow  round  boxes  in  which  grapes  are 
packed  for  export  to  India  are  made  of  the  wood  of  this  species  and  of  P.  nigra. 
The  wood  has  numerous  very  fine  medullary  rays,  and  numerous  small  pores 
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uniform  in  size  and  uniformly  distributed,  annual  rings  fairly  distinct.  Weight 
25-35  lb.  (Nordlinger).  In  Europe  the  wood  is  much  in  requ^  for  packing-cases, 
the  bottom  planks  of  carts  and  waggons,  for  turning,  and  toys.  In  India  it  ia 
generally  raised  from  cuttings,  often  of  large  size.  The  growth  is  rapid  ;  the 
tree  (in  Europe)  attains  a  diameter  of  2-3  ft.  in  50  years  (according  to  Mathieo, 
a  diam.  of  2  metres  in  40  years).  Like  most  Poplars,  it  sends  up  abundant  root- 
suckers.  The  Indian  tree  does  not  often  flower,  specimens  in  miit,  collected  in 
W.  Tibet  by  T.  Thomson,  ai*e  in  Herb.  Kew.  Dr  Stewart  states  that  he  neTer 
saw  a  tree  in  flower  or  fruit. 

P.  canescens,  Sm.,  the  Grey  Poplar  of  Europe,  leaves  hoary,  and  aflerwardji 
glabrous  beneath,  is  by  Hooker  classed  as  a  sub-species  imder  P,  cUbd.  The 
wood  takes  a  good  polish. 

P.  tremtda,  Linn.  ;  Hook.  Stud.  Fl.  335  ;  Reichenb.  Ic.  FL  Geim.  t  618 — 
the  Aspen — Tremble^  French;  Aspe,  Zitter  pappel,  German ;  belongs  to  the  same 
group  as  P.  albdj  with  2-yalyed  capsule  and  pubescent  buds.  The  leaves  are 
pubescent  when  young,  almost  orbicular,  on  long  slender  pedicels,  dentate  with 
large  obtuse  teeth,  the  leaves  of  shoots  and  suckers  are  different,  laT^ger  and 
short-petiolate,  Europe,  North  and  West  Asia,  Africa.  A  moderate-sizea,  som^ 
times  a  large  tree,  spreads  widely  by  means  of  root-suckers,  and  is  often  veir 
inconvenient  in  coppice-woods  and  thickets  of  hardwood  trees.  The  wood  is 
white,  and  of  late  has  been  much  sought  after  for  the  manufacture  of  paper. 
Burckhardt,  in  his  excellent  work,  ''  Saen  u.  Pflanzen^"  451,  states  that  in  the 
north-eastern  Harz  forests  the  price  of  this  wood  has  increased  seyenfold 
within  a  short  time  on  that  account. 

3.  P.  euphratica,  Olivier.— Tab.  LXIII.— DC.  Prodr.  xvi.  ii  326.— 
Syn.  P.  dioersi/olia,  Schrenk.  Vem.  Bdhan,  hhdn,  jangli  benti,  sa/edar, 
Pb. ;  Bahn^  Sindh ;  Patkif  Brahui ;  Hodung,  Ladak. 

A  large  glabrous  tree,  extremities  sometimes  hoary ;  buds  slightly  pu- 
bescent, not  viscid.     Leaves  coriaceous,  most  variable  in  shape,  thoee  of 
seedlings,  young  trees  and  luxuriant  shoots,  pollard-  and  coppice-shooU^ 
linear,  short-petiolate,  3-6  in.  long,  those  of  older  trees  and  on  branches 
with  short  internodes,  generally  broad-ovate  rhomboid  or  cordate,  blade 
2-3  in.  long  and  equally  broad,  often  broader  than  long ;  petiole  1-2  in. 
long.     The  broader  leaves  have  generally  the  upper  half  dentate,  cut  or 
lobed,  they  have  also  3-5  basal  nerves,  and  the  midrib  penniveined ;  the 
narrow  leaves  are  entire,  without  prominent  lateral  nerves.     AJl  kinds  of 
intermediate  forms  are  frequently  seen  on  the  same  tree,  and  on  the  same 
branch  the  lower  leaves  are  often  broad,  and  the  upper  narrow,  lanceolate. 
^  Tibet  the  leaves  vary  much  less  than  in  the  plains  of  the  Paiyah) 
Catkins  lax,  nodding.    Male  fl. :  scales  oblanceolate ;  disc  on  long  sl^^ 
pedicels,  flat^  8-cleft ;  stamens  8-1 2,  anthers  oblong,  quadiangolar,  loDger 
than    filaments.     Female  fl.   pedicellate,   disc    membranous,   caduoooSf 
tabular  with  8-12  linear  segments;  stigmas  3,  more  or  less  iir^inlailj 
crescent -shaped,  narrowed  into  short  styles.     Capsule  lanceolate,  open- 
ing into  3,  rarely  2  valves,  ^  in.  long ;  pedicel  slender,  shorter  than 
capsule. 

Common  in  the  forest  belt  of  Sindh  along  the  Indus,  particularly  in  upper 
and  middle  Sindh,  where  its  seedlings  spring  up  in  abundance,  some  time  aiK' 
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1  tliu  frcili  alluvial  (IciKMiU  (Katchtu)  which 

ion  of  tliat  river.    There  thu  Poplar  fonua 

rwiwJ  ot  Tuiuarisk  (p.  S2J;    Not  uncummon  ia 

igu  tu  3t>KI  ft.  on  email  feeden  of  the  Indux, 

uiruem  olonu  tl)L'  main  river  between  Dvhm 

IT  up  the  Inilua  and  it>i  feuderx,  it  is  known  in 

ft  alann  the  Shnyok  river,  ):pvwiiig  in  pure  eond 

'^r  Stewart  nifiitidnH  a  traet  along  thu  (Nubro  I) 

i  lorn,  covertd  by  it,  aplrrt  of  OVtr  B  score  of 

'  tree  at  13,!)0(l  fL     Tlie  tree  ia  ol^o  wild  in 

uuuon  tluui  male  tn^'H),  foruiing  thick«ti 

,  iver,  ulxiut  Multun  and  between  the  Sutlcj 

_  I,  huwevt-r,  will!  on  an;  of  tlie  otiier  Ponjab 

g  their  up)>er  cout«u  in  the  iilainn.    It  has  tHHin 

will)  IjutaniMid  over  iHith  bruncbeH  of  the 

and  Biigha,  to  the  up{H:r  limit  of  tiuex, 

1  by  tile  Kev.  U.  Jtc^icLkc.    It  ia  conimonlv 

Min  the  jiluinnof  the  Punjab,  an<I  thrives  well. 

^lun  (abundant  near  KonJoliar),  iu  Su]i)>ariiL, 

ji  (Feduchenko),  in  Kunlietan,  on  the  Euphnttes 

d  Abouabir  in  Pt-rHio,  iu  CVntnilArabia.alonj;  the 

ti  and  aloDg  ravineit  in  the  hills  of  Otnn  in  Algeria 
_M  of  rivers,  which  forin  its  principal  luibiLit,  the  tree 
,  Jl  nearly  leafleiw  from  Jiin.  to  uarch,  and  flowen  in  Feb., 
irpen  April  and  June.  While  in  flower  it  is  either  leafless 
■  left 

I  Uie  tree  attains  40-&0  ft,  and  a  drtb  of  fi-8  ft. ;  the 
id,  but  not  very  Mraight.  In  Lodak  it  is  SU  ft.  hi)^, 
ark  i  in,  ihiclc,  luarkul  with  irr^nilur  vertical  fuiTOWH ; 
Where  the  Ireu  in  subject  tu  inundation,  the  lower  part 
His  covered  with  short  horn-like  rootn,  siniilur  to  what  is 
1  from  the  wood  of  the  trunk  short  hard  spine-like  pto- 
d  projecting  into  the  inner  part  of  the  bark,  as  in  OfmvM 
'«  h&rder  and  wore  compact  than  that  of  the  preceding 
Kx)  ia  whitieh,  the  inner  reddiiih  with  dark-brown  veins, 
V-«ld  trees.  The  medullary  rays  are  tine,  numerous,  tlie  pores 
■llun  in  nigra  ond  allja,  llii:y  are  uiiifomilv  distributed,  Bofitory 
|iU.  In  the  South  PiUijab  the  woo<l  ia  only  uned  for  the  lining 
_B  Sindh  it  a  emplojiid  largely  for  benmR,  rafters,  paneUirg,  and 
It  of  till'  Idcijiii  iv<l  Siiiilh  boiea  are  made  of  this  wood.  On  the 
~  and  Tigris  it  ia  also  used  for  planking  and  boat-building.  It  is  em- 
'  fuel  fin  domestic  use  in  Sindh  and  tbe  South  Panjub.  The  heating 
.iK  not  great,  and  it  ia  therefore  not  much  used  for  the  river  steamers  ; 
i^dakt  when  fuel  ia  very  acarce,  it  is  much  prized.  The  leaves  fur- 
idwfot goats  and  cattle,  and  the  tree  is  lonped  occasionally  for  that  pur- 
jUt  IB  the  plains  and  in  Tibet.  Gun-match  ia  made  of  the  inner  bark  in 
■ad  Iha  nirk  ia  given  aa  a  vermifuge.  The  tree  growa  rapidly  (3-4  rings 
of  ndioa),  the  annual  rings  are  often  unequal  in  width  ;  it  throws  out 
DM  toot-aucken,  and  becomes  troublesome  in  gardens.  It  coppices  vig- 
^  {  In  Kndli  et^jnce-ahoota'are  often  used  for  rafters,  and  it  beue  polloni- 
'^la^time. 

t,  WalL  ;  Boyle  111.  t  84".     Vem.  Sufeda,  hagnu,  phalja, 
^»,  phaUh,  ban  pkTMtu,  dud  phras,  aaan,  sudli,  nkkan,  aaki, 
.  hrammai,  Fb. 
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A  large  tree,  wiiii  lanceolate,  viscid,  resinous  buds,  the  yellow  refiinoiis 
gum  sometimes  secreted  in  masses;  young  shoots  slightly  pubescent 
Leaves  pale  and  pubescent  along  nerves  beneath,  cordate,  acuminate^ 
dentate,  with  obtuse,  glandular,  ciliate  teeth,  otherwise  glabrous,  blade 
3-7,  petiole  2-5  in.  long ;  basal  nerves  3,  the  midrib  prominent,  penni- 
veined.     Female  catkins  drooping,  compact  while  in  flower,  lax  in  fraft 
Disc  large,  enclosing  more  than  half  the  ovary,  dentate  with  romided 
obtuse  teeth,  pedicel  shorter  than  disc,  but  lengthening  out  in  froik 
Stigmas  3-4,  large,  obcordate,  subsessile.     Fruiting  catkins  6-9  in.  long, 
pendulous ;  capsule  ovoid,  ^- J  in.  long,  3-4-valved,  each  valve  bearing  a 
placenta  on  a  black  median  line ;  hairs  of  seeds  as  long  as  capsule ;  pedi- 
cels as  long  as  capsula 

Himalaya,  at  4000-10,000  ft.  from  the  Indus  to  Bhutan  in  mixed  forests,  most 
common  north-west  of  the  Jumna.  In  Kunawar,  Rarang  is  its  upper  Umit ;  it 
is  not  uncommon  near  Chini  and  Pangi,  but  there  is  no  proof  of  its  having 
been  found  in  the  inner  arid  tract  either  on  the  Sutlej  or  on  the  Indus.  It  hat 
not  been  found  trans-Indus,  but  Dr  Stewart  thought  that  it  would  probably  be 
found  higher  up  on  the  Suliman  range  than  where  he  had  been,  and  m  hisMSS. 
he  entered  Shdwa  as  the  Pushtu  name  of  the  tree.  The  leaves  are  shed  in 
October,  and  turn  light  yellow  before  falling  ;  the  new  leaves  come  out  early  in 
sprhic,  with  or  soon  after  the  flowers.  Attains  60-70  ft.,  with  a  tall,  erect 
straifi^t  trunk,  6-8,  occasionally  10  ft.  girth,  often  ridged  and  almost  buttreeied. 
Bark  ^y,  smooth  with  vertical  wrinkles.  Galls,  brittle,  brown,  subgloboee, 
1  in.  diam.,  are  often  found  on  young  branches.  The  leaves  somewhat  resemble 
those  of  Ficua  rdigvom,  and  the  tree  is  sometimes  called  pahari  pipoii  ^^ 
the  least  breath  of  wind  they  make  a  continuous  fluttering  noise.  The  wood 
is  soft,  white  ;  water-troughs  are  made  of  it.  The  leaves  are  valued  as  fodder 
for  goats. 

5.  P.  balsamifera,  Linn. — Syn.  P.  suaveolensy  Fisch.,  and  laurifdia, 
Ledebour  Fl.  Eoss.  iii.  629.  Vern.  Phahth,  makkaly  pakhsku,  pakh  W 
kramaly  Pb.     Berfa,  cltangniay  yarpa,  magkal,  mdhcU,  West  Tibet 

A  large  tree,  with  long,  angled,  flexuose,  graceful  branchlets  and  viiicid 
resinous  buds,  youngest  shoots  slightly  pubescent.  Leaves  often  crowded 
at  the  ends  of  short  lateral  branchlets,  subcoriaceous,  glabrous,  pale,  often 
tawny  beneath,  ovate,  acuminate,  dentate,  blade  2-5,  petiole  1-3  in.  long. 
Male  catkins  cylindric,  drooping,  rachis  angular,  slightly  winged;  disc 
pedicellate ;  stamens  20-30,  filaments  slender,  longer  than  anthers.  Female 
catkins  lax,  drooping,  5-6  in.  long  when  in  fruit ;  rachis  generally  haiiy. 
Disc  cup -shaped,  or  turbinate,  sinuate  -  dentate.  Ovary  rugose,  often 
hairy ;  stigmas  2-3,  broad,  2-lobed.  Capsule  subsessile,  girt  at  base  hy  the 
glabrous  yellow  disc,  2-4-valved,  each  valve  bearing  a  placenta  on  the 
inside  along  its  median  line. 

Commonly  planted  in  the  inner  arid  N.W.  Himalaya.  Lahoul  (9000-10^ 
ft.),  Kunawar  (8000-9000  ft),  Piti  (10,000-13,000  ft),  Zanskar,  Ladak  (to  14,0(» 
ft.)  Wild  on  the  Shayok  in  West  Tibet^  and  throughout  North  Aria  «»J 
North  America  {TcLcahamac  tree).  Also  in  Afghanistan  (Hyderkhet, onw^J 
Schneesh  river,  Stewart).  ^  Hardy  in  England.  Fl.  April -May;  the  fr^ 
ripens  in  Aug.  and  Sept    Attains  (in  Tibet  at  moderate  elevations)  &rt^ 
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L,  and  a  giith  of  6,  tometimes  9  ft  Trunk  not  yeiy  tall,  often  ^[narled  when 
jdy  crown  broad  roonded,  or  more  frcquentW  long,  oval,  sometimes  approx- 
mating  to  the  cypress  shape.  Bark  thick,  furrowed  and  roueh,  dark  grey. 
klla  are  common  on  leaves  and  branches.  Leaves  and  branchlets  are  fi3l  of 
■alauDic  juice,  which  stains  paper ;  balsam  also  exudes  on  a  fresh  cut  between 
■zk  and  woocL  The  trees  are  often  lopped  for  cattle-fodder.  A  tincture  pre- 
•nd  from  the  buds  has  been  used  meaicinally  in  North  America. 

Order  LXXII  CUFULIFEKSi. 

TieeSy  rarely  shrubs,  with  scaly  buds  and  alternate  simple  leaves  with 
eeiduous  stipules.  Flowers  monoicous.  Mole  flowers  in  bracteate  spikes, 
ttkins  or  heads,  rarely  solitary.  Perianth  none,  or  consisting  of  5  or  moro 
>be8  or  leaves.  Stamens  5,  or  more,  rarely  fewer ;  anthers  2  -  celled. 
'emale  fl. :  1  or  several  enclosed  in  an  involucre  of  free  or  more  or  loss 
9iiziate  bracts.  Perianth  adnate  to  ovary,  limb  minute,  indistinct,  or 
lOfe  or  less  regularly  toothed.  Ovary  inferior,  generally  2-3-,  in  a  few 
more  -celled  ;  styles  as  many  as  cells.  Fruit  indehiscont,  generally 
L,  more  or  less  enclosed  in  the  enlarged  foliaceous  or  hardened  in- 
blacie.  Seed  largo,  solitary,  rarely  2  or  3  ;  testa  thin ;  albumen  none ; 
oiyledons  thick,  fleshy,  farinaceous  or  oily ;  radicle  short,  superior. 

[ale  flowers  in  heads  or  in  lax  intemiptRd  catkins  or  spikes  ; 

perianth  of  4-10  lobes  or  leaves  ;  anthem  2-cellecl,  cells 

connate  ;  ovar^  3-7 -celled,  2  collateral  ovales  in  each  cclL 

(Order  CumdyinB  of  most  authors.) 

Fruit  a  gland  (acorn),  solitary,  l-aeedtnl,  the  lower  part  (rarely 

the  entire  acorn)  included  in  a  cup  of  imbricate  scales 

or  concentric  belts 1.  Qubrcus. 

Fhiit  of  1-3  generally  1-seeded  nuts,  enclosed  in  a  thick  cori- 
aceous prickly  involucre,  opening  irregularly         .        .  2.  Castanopsis. 
Cale  flowers  in  dense  cylindrical  drooping  catkins ;  perianth 
none ;  stamens  inserted  on  the  base  or  inside  of  a  broad 
scale ;  anthers  1 -celled,  or  2-celled  with  distinct  cells;  ovary 
S-celled,  one  ovule  in  each  cell.     (Order  CaryloiCece  of  most 
authors.) 
Fruit  small,  l-see<led,  in  the  axil  of  large  foliaceous  bracts  in 

drooping  s|>ikes 3.  Carpinur. 

Fruit  a  utige  1 -seeded  nut,  enclosed  in  a  large  cut  and 

lobed,  sometimes  spinescent,  sheathing  involucre  .        .  4.  Ck>RYLUS. 

1.  QTJEBCXJS,  Linn. 

Deciduons  or  evergreen  trees,  with  cntiro  or  serrate,  coriaceous  or  sub- 
oriaceous  leaves.  Male  flowers  in  drooping  catkins  or  erect  spikes.  Peri- 
dih  3-8-lobod,  stamens  as  many  as  lobes,  or  more  numerous ;  anthers  hairy 
r  glabrous,  cells  connate.  (A  rudimentary  ovary  in  subg.  Pasania.)  Fe- 
lala  flowers  in  clusters  or  spikes,  rarely  solitary,  each  flower  enclosed  in 
ti  involucre  of  numerous  bracts,  which  in  fruit  form  a  cup,  and  are  either 
nbricate  or  connate  into  concentric  belts.  Limb  of  perianth  minutely 
loihed.  Ovary  3-celled,  with  2  ovules  in  each  cell ;  styles  3,  stigmatose 
long  the  inner  surface  or  at  the  apex  only,  often  red.  Fruit  a  gland 
icom),  with  a  coriaceous  pericarp,  1-seeded,  the  rudiments  of  the  abortive 
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ovules  at  the  base  or  the  top  of  the  seed.  The  cotyledons  are  thick  fleshj, 
as  a  rule  farinaceous,  in  a  few  cases  oily  (candles  are  made  of  the  acorns 
of  an  oak  in  New  Grenada). 

'  Of  this  large  genus  281  sp.  are  described  in  De  CandoUe's  Prodromus.  A.  S. 
CErsted,  in  his  introduction  to  "  Liebmann,  Chines  de  TAmerique  tropicale,''  1868, 
proposes  to  divide  it  into  4  genera,  with  the  foUovring  diagnostic  characten^  three 
of  which  contain  species  described  below  : — 

Styles  stigmatose  along  the  inner  surface ;  male 
flowers  in  drooping  catkins  ;  leaves  generally 
serrate  or  lobea. 

Scales  of  cup  imbricate 1.  Qttbrous  (1-15). 

Scales  of  cup  in  concentric  belts       .        .        .2.  Cyclobalanopsis  (16,17). 
Styles  stigmatose  at  the  apex  only ;  male  flowers 
in  erect  spikes  ;  leaves  entire. 

Scales  of  cup  imbricate 3.  Pasania  (18). 

Scales  of  cup  in  concentric  belts       .        .        .4.  Cyclobalanus. 

Under  this  arrangement  the  species  of  Quercus  are  American,  European,  and 
West  Asiatic,  whereas  the  species  of  the  other  genera  are  confined  to  Eastern 
Asia  and  the  Indian  Archipelago,  with  one  exception,  Pasania  densifiora,  (£nt 
of  California.  The  following  clavis  includes  (in  brackets)  the  more  important 
European  and  West  Asiatic  Oaks. 

Leaves  serrate  dentate  lobed  or  pinnatifid  ;  male  fl.  in  pen- 
dulous catkins,  without  rudimentary  ovary. 
Cup  with  imbricate  scales,  adpressed  or  spreading  (Quercus^ 
(Ersted). 
Scales  closely  adpressed  in  the  ripe  fruit,  more  or  less 
connate  at  base. 
Leaves  persistent  until  winter,  generally  beyond  the 
appearance  of  the  new  leaves;    styles  linear  or 
linear-clavate. 
Full-grown  leaves  tomentose  or  pubescent  beneath. 
Acorn  globose,  supported  at  the  base  by  a  flat  or 
slightly  concave  cup ;  main  lateral  nerves  8- 

12  pair,  bifurcating \,  Q.  aemecarpfoii'^ 

Acorn  cylindrico-conical,  the  lower  half  or  third 
part  enclosed  in  a  hemispherical  cup. 
Main  lateral  nerves  6-12  pair,  not  prominent    .     2.  Q.  Hex, 
Main  lateral  nerves  10-20  pair,  prominent. 
Leaves  4-8  in.  long,  rusty  or  tawny-tomentose 

beneath ;  main  lateral  nerves  10-16  pair    3.  Q.  lanuginottt. 
Leaves  8-6  in.  long,  grey-tomentose  beneath  ; 

main  lateral  nerves  14-20  pair        .        .     4.  Q.  tneana. 
Full-grown  leaves  glabrous  on  both  sides         .        ,    5,  Q.  dikUata. 
Leaves  deciduous  in  autumn;    styles  short,  thick, 
clavate,  and  often  lobed. 
Leaves  dentate,  deeply  lobed  or  pinnatifid;  main 
lateral  nerves  6-l2  pair. 
Leaves  glabrous,  short-petiolate,  with  auriculate 

base;  fruit  pedunculate        .        .        .        .   (6.  Q.  peduneulai^) 
Leaves  pubescent  beneath,  narrowed  into  petiole  ; 

frait  sessile (7.  Q.  iessilijhra.) 

Leaves  velvety  beneath,  pubescent  above;  fruit 

short-pedunculate (8.  ^.  Toea.) 

Loaves  dentate,  main  lateral  nerves  10-14  pair         .    (9.  Q.  lusiianiea-) 
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Scales  free,  ipreedinff  or  reflexed  in  the  ripe  fruit ;  styles 
linear,  acate  or  sabolate. 
Main  lateral  nerres  6-10  pair  ;  leaves  dentate  lobed 
or  pinnatiiid. 
Branchlets  glabrous  ;  leaves  decidaons  in  antamn 

(in  some  varieties  later),  pubescent  beneath  .  (10.  Q,  Cerris.) 
Branchlets  tomentose  ;  leaves  deciduous  in  spring, 

tomentose  beneath (11*  (2*  ^gilops,) 

ICain  lateral  nerves  6-10  pair ;  leaves  persistent,  den- 
tate, tomentose  beneath. 
Fruit  on  the  current  year's  shoots        .        .        .  (12.  Q,  Suber.) 
Fruit  on  the  previous  year's  shoots  .  (13.  Q.  occidefUalU.) 

Main  lateral  nerves  14-16  pair,  each  nerve  terminat- 
ing in  a  long  fine  subulate  serrature;  leaves 

deciduous 14.  Q.  Berrcda, 

Main  lateral  nerves  indistinct ;  leaves  persistent, 

glabrous  when  full-grown,  with  spinescent  teeth  (15.  Q.  cocci/era.) 
Cap  with  concentric  belts  {Cydobalanopns,  CErsted). 

Leaves  pubescent  beneath,  8-0  in.  long;  main   lat. 

nerves  10-14  pair 16.  Q.  annulaia. 

Leaves  glabrous,  white  beneath,  6-12  in.  long  ;  main. 

lat  nerves  20-25  pair 17.  Q.  lamellota. 

•dfltfes  entire  ;  male  fl.  in  erect  spikes  ;  stamens  surrounding 

a  rudimentary  ovary  {Pascmia,  (Ersted)  .  .18.  Q,  spicata. 

According  to  A«  De  dSandoUe,  the  abortive  ovules  are  in  spp.  1-15  at  the  base 
f  the  fruit,  generally  attached  to  a  more  or  less  elongated  placenta,  but  in  Q, 
piccUOy  and  probably  in  Q.  annulaia  and  lamdlosa,  at  the  top  of  the  fruit. 

1.  Q.  semecarpifolia,  Smitk^Tab.  LXIV — Wall  PL  As.  Rar.  t 
74. — Vom.  Barchar^  jangal  ka  jniTungiy  Jhelam  ;  KreUf  khareUy  krut\ 
^lienab^  Eavi ;  Karshu,  karsuiy  karzu,  sduj,  Sutlej  to  Sarda ;  Ohesi, 
^epaL 

A  large  troe,  leafless  for  a  few  weeks  in  spring,  the  spring  shoots  catkins 
Hd  joung  leaves  with  soft  hairs.  Leaves  coriaceous,  rigid,  glabrate  above, 
•enselj  dothed  beneath  with  ferruginous  tomontum,  very  variable  in 
hape,  subseesile  or  short-petiolate,  elliptic-  or  obovate-oblong  from  cordate 
vse,  obtuse,  2-5  in.  long,  entire  or  dentate  with  long,  subulate,  spines- 
ent  teeth,  main  lateral  nerves  8-12  pair,  generally  bifurcating  and  branch- 
^  at  half  their  length,  prominent  beneath,  and  impressed  on  the  upper 
ide  of  leal  Male  flowers  in  drooping  slender  catkins  2-3  in.  long,  the 
Atkins  generally  fasciculate,  from  the  base  of  the  spring  shoots,  or  from 
be  axils  of  fallen  leaves  on  the  previous  year's  branchlets.  Bracts  broad- 
vate,  ciliate.  Perianth-segments  obtuse,  ciliate;  stamens  6-18,  anthers 
labious,  apiculate.  Female  flowers  in  short-pedunculate  spikes ;  styles 
--5,  elongate,  linear,  recurved.  Scales  of  cup  membranous,  brown,  ovate- 
inceolate,  obtuse,  softly  hairy.  Acorn  globose,  1  in.  diam.,  glabrous, 
lack  or  dark  brown  when  ripe,  supported,  but  not  enclosed,  by  the  small, 
oncave  cup ;  the  ripe  acorns  on  the  current  year's  wood.  The  leaves 
f  young  trees  or  young  shoots  are  generally  dentate,  but  entire  and 
entate  leaves  are  not  rarely  found  on  the  same  branch. 

Saiedkoh  at  10,000  ft  N.W.  Himalaya,  mostly  on  north  and  north-west  slopes. 
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between  8000  and  10,000  ft.,  occagionally  descending  to  6000  and  ascending  to 
12,000  ft.    Nepal,  Bhutan.    Leafless  for  a  short  time  in  April  and  Maj,  the 
flowers  generally  appear  with  the  fresh  leaves,  sometimes  in  June ;  the  fruit  ripens 
in  August,  and  soon  falls  to  the  ground,  where  it  often  germinates  within  a  few 
days.    Generally  gregarious,  often  covering  considerable  areas  to  the  exdndon 


of  almost  every  tree  of  other  kinds,  not  rarely  forming  the  upper  limit  of  foieA 

.  Himalaya.    ~ 
70-80  ft.  high,  with  7-8  ft.  girth,  are  not  rare ;  they  often  attain  12  it.,  and  Dr 


vegetation.    Attains  a  larger  size  than  any  oak  of  the  N.W.  Himalaya.    Trees 


Stewart  measured  one  15  ft.  girth  at  5  ft.  from  the  ground,  the  trunk  bifurcat- 
ing at  10  ft.  In  Nepal,  Wallich  mentions  80  to  100  ft.,  with  a  girth  of  14-18  kj 
as  common  dimensions.  Where  the  young  trees  have  grown  up  close  together, 
the  Karzu  has  an  erect,  straight  trunk,  clear  of  branches.  The  growth  of  the 
tree  is  generally  slow,  10-15  rings  per  in.  of  radius.  Bark  grey,  cut  by  shallow 
cracks  into  small  four-sided  scales,  with  truncate  comers.  Wood  gr^nsh-brown, 
hard  and  heavy,  medullary  rays  fine  and  numerous.  In  the  hilb  it  is  os^  for 
building,  door-frames,  bedsteads,  carrying-poles,  helves,  and  ploughs,  but  it  is 
said  to  warp  and  to  be  liable  to  be  eaten  by  msects.  Owing  to  the  remote  locali- 
ties where  it  mostly  grows,  and  to  its  ^reat  weight,  it  has  not  been  exported  to 
the  plains.  Yields  excellent  charcoaL  The  leaves  are  commonly  stored  as 
winter  fodder  for  cattle. 

2.  Q.  Ilex,  Linn.  Holm  Oak — Yeusej  Fr. ;  Leceio,  It — Syn.  ft  Bdlooii 
Gritf.  ;  DC.  Prodr.  xvi.  ii.  38.  Vem.  Chari'eiy  serein  halut,  Afg. ;  Sper- 
cliereiy  pargdi,  kharanja,  Trans-Indus  ;  Chur^  kharaUy  khareu,  irri,  yvrui 
yiriy  heru^  {kathun)bany  bre,  Irekche^  Pb. 

A  middle-sized  evergreen  tree,  often  only  a  shrub,  the  shoots  of  the  car- 
rent  year  pubescent,  with  grey  stellate  hairs.  Leaves  2-3  in,  long,  cOTia- 
ceous,  exceedingly  variable  in  shape,  elliptic  or  oblong,  entire,  or  with 
large  spinescent  teeth,  petioles  and  under  side  clothed  with  soft  giey 
tomcntum,  upper  side  at  first  pubescent  with  stellate  hairs,  afterwaidi 
glabrate,  main  lateral  nerves  6-1 2  pair,  not  prominent.  Male  flowers  in 
slender  drooping  catkins,  the  catkins  in  axillary  fascicles,  perianth  8om^ 
what  irregularly  divided  into  4-5  membranous  ciliate  segments.  Anthers 
(in  the  Indian  specimens)  hairy,  shortly  and  obtusely  apiculate.  Ovaiy 
conical,  soft-tomentose,  exserted ;  styles  3-5,  linear-clavate,  spreading,  8Q^ 
rounded  at  the  base  by  the  acute,  more  or  less  distinct  scales  of  the  perianth. 
Fruit  pedunculate,  rarely  sessile,  generally  2-3  acorns  at  the  end  and  angles 
of  a  flexuose  peduncle,  shorter  than  the  leaf.  Acorns  at  first  nearly  enclofled 
in  the  campanulato  or  turbinate  cup,  when  mature  cylindric  with  conical 
top,  light  brown,  glabrous,  shining ;  scales  of  cup  closely  adpressed,  hooiy, 
base  ovate,  narrowed  into  a  linear  or  lanceolate  apex,  the  ripe  acorns  on 
the  current  year's  wood.  A  variety  with  eatable  seed  is  Q.  BaUota^  Deat 
Th.  Kotschy  (Die  Eichen  Europas  u.  d.  Orients,  t.  38)  describes  and 
figures  the  anthers  of  ft  Ilex  as  glabrous,  but  there  are  specimens  from 
Greece  and  other  parts  of  the  Mediterranean  with  hairy  anthers.  It  is « 
matter  for  farther  inquiry  whether  in  this  section  of  Quercus  this  is » 
good  specific  character.  The  Indian  and  Afghanistan  specimens  have 
densely  hairy  anthers,  and  short  nearly  oval  leaves. 

North-East  Afghanistan,  Kaffiristan,  on  the  Safedkoh,  ascending  to  10,000 
ft.    Abundant  on  the  eastern  flank  of  the  Suliman  range  (6000-6600  ft.)  Hilw 
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lorth  of  the  Peshawar  yalley  at  3500  ft.  Arid  tracts  of  the  inner  Himalaya,  on 
he  upper  Jhelam,  Chenab,  Ravi,  and  Sutlej,  generally  l>etween  3000  and  8500 
t  m  Eonawar  its  lower  limit  is  Cheig&on  and  Panwi,  its  upper  Teling  and 
^n^mi.  Tlie  Holm  Oak  is  also  indigenous  in  the  entire  Mediterranean  r^on, 
xtending  in  the  west  of  France  noith  to  the  Loire,  and  in  a  few  places  even 
artlier  ^arthe,  Finisterre).  Forms  extensive  forests  in  Provence,  Algeria, 
Ipttm,  Sicily,  Corsica  (in  the  r^on  of  F,  Pinaster,  above  the  zone  of  PhiUyreOy 
IfbutUMj  Fistacia,  ana  below  the  forests  of  Finus  Laricio),  It  is  known  from 
Lna  Minor,  near  the  Black  Sea,  and  De  CandoUe  quotes  it  from  Palestine  ;  but 
■  fiir  as  known  at  present  there  is  a  f^p  in  its  range  of  distribution  between 
he  Mediterranean  region  and  Afghanistan,  which  seems  to  favour  the  main- 
nuuioe  of  Griffith's  species^  Q,  BalooL  There  is,  however,  no  essential  chor- 
Bter  separating  the  Indian  irom  the  Mediterranean  tree,  and  I  therefore  follow 
*•  Thomson,  who  first  identified  them  (Western  Himalaya,  73).  The  tree  was 
itzoduced  into  England  in  1581,  is  commoidy  planted,  and  attains  a  large  size. 
a  &yonrable  seasons  the  acorns  ripen  regularly  at  Kew.  It  is  hardy  in  south- 
vst  Qermany,  not  in  the  north  ana  north-east  Fl.  April-May.  In  France  the 
nit  ripens  in  Sept  (Mathieu),  in  England  in  Nov.  In  Europe  the  leaves  remain 
iro  years  on  the  branches.  Qr^;anous,  but  not  often  forming  dense  or  pure 
nests  ;  in  N.W.  India  sometimes  associated  with  Olea. 

In  India  generallv  attains  20>40  ft,  with  a  short  straight  trunk  5-6  ft.  girth, 
at  is  often  seen  of  larger  size.  In  Afghuiistan  it  is  often  a  large  shrub,  and  in 
SEntral  France  it  grows  in  the  same  manner.  It  is  a  slow-rarowing  tree,  but 
ippices  vigorously ;  there  are  extensive  coppice-woods  for  fuel  and  bark  in  the 
mth  of  France  (e.g,,  near  Draguignan).  Seedlings  have  a  long  straight  tap-root. 
he  bark  is  light-  and  dark-grejr,  often  nearly  black,  tesselated  and  cut  into  quad- 
KDOTlar  plates  by  wavy  longitudinal  furrows  and  straight  transverse  smaller 
raws,  somewhat  resembling  the  bark  of  Reptmiia  buxi/olia.  Sap  wood  small, 
hitish,  heartwood  dark-brown,  often  mottled  or  with  darker  patches,  and  in 
!d  trees  the  centre  wood  often  reddish-brown  or  nearly  black,  toe  annual  rings 
idistinct  Pores  small,  medullary  rays  very  broad  (4-^  line),  ^ving  an  irregu- 
riy  reticulate  appearance  on  a  vertical  section.  The  wood  is  close-grained, 
snr  hard  and  heavy  ;  the  weight  of  the  European  tree  varies  between  60  and 
I  lb.  per  cub.  ft  It  warps,  twists,  and  splits  much  in  seasoning,  but  takes  a 
Be  polish.  Ploughs  and  other  agricultural  implements  are  made  of  it  wh^re  it 
x>W8  in  the  N.W.  Himalaya ;  and  quantities  are  imported  into  the  western 
Bzijab  from  the  Suliman  range,  in  the  shape  of  short  cylindrical  pieces,  called 
'kariMima  ka  bdfu  (arms  of  o&k),  to  be  made  into  tool-handles.  The  wood  is  ex- 
tUent  lueLand  much  of  the  fuel  used  in  Peshawar  consists  of  it  It  yields  good 
larcoal.  Fences  are  made  of  the  branches  with  prickly  leaves,  and  those  vdih- 
it  prickles  are  stored  for  winter  fodder.  The  acorns  are  said  to  be  a  favourite 
od  of  the  large  white-faced  monkey  (Langur^ :  the  acorns  of  the  sweet  variety 
arm  an  important  article  of  food  in  Spain  ana  Algeria. 

It  is  not  improbable  that  part  of  the  oak-galls  of  the  Paniab  bazaars  (nU^), 
hich  are  given  medicinally  as  an  astringent,  and  used  for  eyeing  the  hair,  are 
om  this  species. 

3.  Q.  lanngixioBa,  Don  Prodr.  FL  Nep.  57. — Syn.  Q.  lanata,  Wall. 
''em.  Ravj,  rxanj,  rdi  banj  (King  of  Oaks),  Kamaon  ;  BangUy  Nepal. 

A  large  evergreen  tree ;  spring  shoots  and  young  leaves  densely  clothed 
riih  thick  soft  rust -coloured  or  tawny  tomentum.  Leaves  coriaceous, 
blong-lanceolate,  dentate  with  distant  obtuse  triangular  teeth,  upper  side 
labrous,  shining,  under  side  densely  clothed  with  tliick  soft  tawny  or 
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rust-coloured  tomentum ;  midrib  and  main  lateral  neires  10-16  pair,  pro- 
minent beneath,  impressed  on  the  upper  side  of  leaf,  blade  4-8,  petiole  ^1 
in.  long ;  stipules  ovate  or  oblong,  middle  part  hairy,  edge  thinlj  mem- 
branous. Male  fl.  densely  clothed  with  long  soft  hairs,  in  slender  droop- 
ing catkins,  bracteoles  acute  ciliate.  Perianth  irregularly  divided  into  4-5 
short  lobes ;  anthers  glabrous,  shortly  and  obtusely  apiculate.  Female  fl. 
densely  tomentoso,  styles  linear.  Acorns  sessile,  solitary  or  in  pairs,  on 
the  current  year's  wood,  cup  hemispherical,  with  adpressed  ovate  scales. 

Naini  Tal  and  a  few  other  places  in  Eamaon,  between  6000  and  7500  ft 
Nepal,  Bhutan.  FL  April,  May  ;  fr.  Oct.,  Nov.  Qregarious,  often  assodated 
with  Q.  incanoj  attaining  70-80  ft,  with  a  straight  erect  trunk.  The  leaves  are 
used  as  cattle-fodder. 

4.  Q.  incana,  Eozb.  FL  Ind.  iiL  642. — ^Yem.  Ban,  hdiy\  hanf.  Local 
names :   Vari,  Salt  range ;  Binj,  rtn,  Jhelam. 

A  middle-sized  or  large  evergreen  tree,  with  grey  foliage,  the  current 
year's  shoots  and  petioles  hoary.  Leaves  coriaceous,  oblong-lanceolate^ 
serrate  with  sharp  mucronate  teeth,  glabrous  above,  densely  clothed  be- 
neath with  short  white  tomentum;  main  lateral  nerves  14-20  pair, pro- 
minent beneath,  blade  3-6,  petiole  ^  in.  long ;  stipules  linear.  Male  i 
pubescent  with  soft  white  hairs,  in  slender  drooping  catkins,  bracteoles 
obtuse,  longer  than  perianth.  Perianth  irregularly  divided  into  4-5  short 
lobes ;  anthers  glabrous,  shortly  and  obtusely  apiculate.  Female  fl.  axil- 
lary, sessile,  generally  in  clusters  of  2-5 ;  styles  linear-clavate,  spreading. 
Acorns  on  the  current  year's  wood,  sessile  or  subsessile,  cup  at  first 
almost  entirely  enclosing  the  acorn,  afterwards  campanulate,  eucloeing 
half  the  acorn,  which  is  at  first  tomentose,  afterwards  glabrous,  bro^fn  and 
shining ;  scales  rough,  closely  adpressed. 

Outer  Himalaya  from  the  Indus  to  Nepal,  generally  between  3000  and  8000 
ft  ;  not  in  the  Kashmir  valley  or  the  surrounding  hills,  and  not  in  the  arid 
tracts.  Its  upper  limit  in  the  Sutlej  valley  is  opposite  Chercaon.  Qic^anons, 
often  associated  with  Rhododendron  arboreum  and  Andromeda.  The  leaves  are 
generally  renewed  in  March  and  April,  the  flowers  appear  about  the  same  time, 
the  acorns  commence  to  ripen  in  August,  and  frequently  remain  on  the  tree 
until  the  young  fruit  of  the  ensidng  year  appears.  Attains  50-60  ft^  with  a 
short  straight  trunk  6-8  ft.  girth  (12  ft.  has  been  noted),  but  at  lower  elevatioBS 
it  does  not  generally  exceed  30  ft.  and  4-5  ft.  girth.  It  can  be  grown  ia  the 
plains  (Saharanpur).    Bark  dark-coloured,  rough  with  cracks  and  fissures. 

Sapwood  soft,  porous,  heartwood  reddish-brown,  compact,  hard  and  heavj ; 
used  for  building  and  ploughs,  as  fuel,  and  to  make  charcoaL  The  bark  ia  luied 
for  tanning,  and  the  leaves  are  lopped  for  cattle-fodder.  The  acorns  are  greed- 
ily eaten  by  pigeons,  bears,  and  the  large  (Langur)  monkey.  They  form  part  of 
the  officinal  BaliU  of  the  Panjab  bazaars,  given  as  a  diuretic  and  in  gonorrhoa 

5.  Q.  dilatata,  Lindley ;  Royle  HL  t.  84,  fl  2.— -Syn.  Q.  floribonda, 
Lindl.  Vem.  Zdih,  Kafiristan ;  Ban,  banji,  banchar,  baraehar^  hardith 
banniy  parungiy  cJiora,  kali  ring,  mdru,  mdur,  moru^  karsh,  marghang,  Ph.  J 
Mom,  tUanga,  kilonj,  tHonj,  timahay  N.W.P. 

A  large  evergreen  tree,  glabrous,  youngest  shoots  only  with  slight  floe- 
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cose  pabescenoe.  Leayes  glabrouB,  dark-green,  coriaceous,  shining,  oblong- 
lanoeolate  with  a  rounded  or  cordate  base,  entire  or  with  sharp  spines- 
cent  teeth ;  blade  2-3  in.,  petiole  ^  in.  long ;  main  lateral  nerves  8-12  pair, 
joined  by  minnte  reticulate  veins.  Male  fl.  in  slender,  lax,  drooping  cat- 
kins ;  female  iL  in  short  axillary  spikes.  Styles  3-5  linear-clavate.  Acorns 
generally  solitary,  short-pedunculate  or  subseesile,  ovoid,  brown,  half  ex- 
serted,  Uie  lower  half  enclosed  in  a  hemispherical  cup ;  scales  lanceolate, 
cloeely  adpressed,  the  ripe  acorns  on  the  branch  of  the  current  year. 

North-east  A^hanistan,  Bharaul  in  Kafiristan  (6000-7000  ft)    Safedkoh 
(9000-10,000  ft.)  Eastern  flanks  of  the  Suliman  range  (6000-7000  ft.)  Common 
on  the  outer  ranges  of  north-west  Himalaya  from  4500  to  9000  ft,  extend- 
ing east  to  the  KaU.    In  the  Sutlej  valley  Jani  in  Kunawar  is  the  upper 
limit  of  this  species.    Flowers  and  changes  its  loaves  in  spring.    Greganous, 
but  generally  associated  with  other  trees.    Attains  60-90  ft.,  with  a  Une  close 
dark-green  crown,  and  a  tall,  erect,  but  often  gnarled  trunx,  8-9  ft.,  at  times 
15  or  18  ft  in  girth.    Madden  notes  a  tree  100  ft.  hi^h  and  19  ft  8  in.  girth. 
Sork  brownish-grey,  with  elongated  scales,  darker  and  larger  than  those  of  (}. 
semecarpifolia.    Wood  brownish,  hard  heavy  and  durable,  largely  used  in 
building,  for  agricultural  implements,  axe-handles,  and  for  Jampon-poles.    On 
the  Suwj  the  timber  of  this  species  is  prized  more  than  that  of  the  other  Oaks, 
the  Older  of  merit  of  the  others  being  Q.  tncanaf  semecarinfolia  and  annviatcu 
The  leaves  are  prized  as  fodder  for  sheep  and  goats,  and  the  trees  arc  often 
severely  lopped  tor  that  purpose. 

6.  Q.  peduncidata^'EAalL,  British  Oak,  Chene  jMoncul^YieticlL  \  Stieleicf^ef 
Oerman.  A  large  long-lived  timber-tree.  Leaf-buds  ovoid  ;  leaves  deciduous, 
Q^ort-petiolate  or  subwssile,  obovate  -  oblong,  with  auriculate  base,  generally 
^eeplv  cut  into  broad  rounded  lobes,  glabrous  or  slightly  hairv  beneath  along 
iniarib ;  main  lateral  nerves  6-12  pair,  often  alternating  witti  shorter  inter- 
mediate ones.  Perianth-segments  of  male  flower  lanceolate  ;  anthers  glabrous  ; 
s^les  broad  and  short.  Fruit  1-5  on  axillary  peduncles  2-6  in.  long  on  the 
current  year's  wood.  Scales  of  cup  adpressed.  Europe,  Asia  Minor,  Ural  and 
Gaucasus,  forming  extensive  and  often  nearly  pure  forests  in  the  alluvial  plains 
«laiig  the  principal  rivers  of  Central  Europe — €.g.,  in  Hungary,  Croatia,  on  the 
Oder  and  iHbe  in  North  Germany,  on  the  Loire  and  the  Aaour  in  France. 

7.  Q.  sesnliflora,  Sm.  CMne  rcuvre,  French ;  Travheneidut  German.  Like 
the  former,  but  leaf-buds  ovoid-lanceolate,  leaves  obovste-oblong,  narrowed  into 
a  petiole  \  in.  long,  deeply  cut  into  oblong  or  broad  rounded  lobes,  pubescent 
when  young,  glabrateor  pubescent  when  full-grown ;  main  lateral  nerves  6-10 
pair,  often  altemating  with  shorter  intermediate  ones.  Fruit  in  sessile  or  sub- 
aeosile  clusters.  Leaves  and  flowers  generally  10-14  days  later  than  of  Q,pedun' 
cmlata,  Europe  and  Asia  Minor,  forming  extensive  forests,  often  associated  with 
the  Beech  and  Hornbeam,  rarely  pure,  on  mountainous  and  hilly  ground,  not, 
as  a  rule,  on  alluvial  soil.  Q,  puoescens,  Willd.,  is  a  tomentose  variety  princi- 
pally found  on  warm  dry  hills  in  South  Euroi)e,  where  it  takes  the  place  of  the 
more  glabrous  Q,  sesmlifiora  of  the  North. 

In,  England  and  the  lowlands  of  Scotland  Q,  peduneulaia  is  the  commoner  of 
the  two  Oaks,  but  in  North  Wales  and  the  hill-parts  of  northern  England  Q,  ses- 
^ifiora  is  more  frequent  (Benth.  British  FL  422).  Intermediate  forms  between 
these  two  Oaks  are  found  in  England  and  elsewhere,  and  the  leading  svstematic 
of  the  present  day,  Bcntham,  Hooker,  and  A.  De  Candolle,  unite 
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them  under  the  name  of  Q.  Hobur,  Linn.  Foresters,  however^  particalsil^  in 
France  and  Germany,  find  no  difficulty  in  keeping  them  apart.  The  aeedhn^ 
of  both  species  have  a  long  tap-root ;  they  coppice  yi^^orously,  and  the  baik  u 
used  laigely  by  tanners.  The  value  and  uses  of  Oak-tmiber  for  casks  and  band- 
staves,  furniture,  house-  and  ship-building,  are  well  knowiL  There  is  not  much 
difference  in  the  structure  and  qualities  of  the  timber  of  the  two  species.  Sap- 
wood  small,  soft,  whitish,  decays  rapidly,  and  is  attacked  by  insects  ;  the  heiit- 
wood  well  defined,  brown,  hard,  strong  and  generally  durable,  except  under  cerUin 
circumstances  in  contact  with  iron.  Medullary  rays  of  two  classes  ;  numerous 
very  fine  rays  and  (comparatively)  few  very  large  rays,  some  commencing  at  the 
centre,  others  at  the  outside  of  annual  rings  ;  the  laige  ra^  ^-^  line  wide,  i-3 
in.  high,  giving  the  wainscot  appearance  on  vertical  sections.  Annual  lingi 
distinctly  marked  by  an  inner  belt  (spring  wood)  of  large  pores,  close  together, 
and  an  outer  belt  of  compact  wood  with  fine  pores,  generally  arranged  in  linesr 
or  wedge-shaped  patches  at  right  angles  to  the  annual  rings,  and  only  viriUe 
under  tiie  glass.  The  weight  of  Oak  (Reasoned  heartwood)  fluctuates  between  33 
and  64  lb.  per  cubic  ft.  It  is  an  interesting  question,  which  is  not  without  pnc- 
tical  importance,  how  far  the  weight  of  C^-timber  depends  upon  the  wi<uh  of 
the  annual  rings.  Mathieu  (Fl.  For.  234,  240)  is  of  opinion  toat  faster^jTOvn 
Oak-timber  is  generally  heavier,  the  porous  tissue  of  the  spring  wood  fonningi 
smaller  proportion  of  the  entire  wood.  The  following  datl^  wmch  I  have  noted 
on  samples  of  Oak-timber  from  different  sources  presented  to  the  Eew  Moeenm 
by  the  Admiralty,  bear  out  this  view  to  a  certain  extent ;  slow-grown  Adiiatifi  ^ 
timber,  for  instance,  with  20  rings  on  one  inch  of  radius,  weighing  41  lb.  per 
cub.  ft.,  while  faster-grown  wood  from  Trieste,  with  only  6|  rings,  weighs  50  ih. 
Exceptions,  however,  are  not  wanting ;  thus  the  heaviest  timber  is  a  somewhat 
slower-grown  wood  from  Sardinia  with  1 1  rings  per  inch  : — 

Sardinia,    66  rings  on  6  in.  of  rad.  Weight,  59.3  lb. 

Trieste,      40    „               „  „      60.6  „ 

Dantsic,     75    „               „  „      48.4  „ 

Italy,         72    „               „  „      48.1   „ 

Tuscany,    84    „                „  „      46.2  „ 

Adriatic,  120    „                „  „      40.9  „ 

8.  Q,  Toza^  Bosc ;  Kotschy  1.  c.  t.  22.  Chim  tamin,  Fr.  A  small  decidnom 
tree,  young  shoots  silvery  white ;  with  long  spreading  roots,  throwing  up  abundant 
root-shoots.  Leaves  petiolate,  obovate-oblong,  generally  pinnatifid,  s^ments 
linear-oblong,  the  middle  ones  often  lobed,  tbick- velvety  beneath,  and  pubeseeDt 
above  with  stellate  hairs.  Perianth-segments  of  male  fl.  lanceolate,  hairy ;  as- 
thers  glabrous  ;  styles  broad  and  short.  Fruit  2-4,  short-pedunculate,  on  the 
current  year's  wood  ;  scales  of  cup  adpressed.  West  of  France,  Spain,  Portntfl* 
probably  also  in  Syria.  Forms  vigorous  coppice- woods  on  sandy  soU,  and  yidds 
excellent  bark  for  tanning.    Wooa  mainly  used  for  fuel. 

9.  O.  lusitanicay  Webb ;  DC.  Prodr.  xvi.  ii.  17.    A  large  tree,  sometiiDes 
a  shrub,  the  foliage  deciduous  in  autumn  or  persistent  to  the  end  of  winter. 
Leaves  ovate-  or  obovate-oblong,  generally  grey-tomentose  beneath  while  yom^, 
glabrate  when  full-grown,  dentate  with  lar^e  triangular  rounded  or  oblong  te^ ; 
main  Literal  nerves  straight,  parallel,  undivided,  10-14  pair.  Perianth-segments 
of  male  fl.  lanceolate  ;  anthers  glabrous  ;  styles  thick,  snort.    Fruit  on  the  cur- 
rent year's  wood,  sessile  or  short-pedunculate,  solitary  or  in  pairs  ;  scales  of  cup 
adpressed.    Mediterranean  region,  Syria  and  Asia  &JQnor.    To  this  sp.  belong, 
according  to  A.  De  Oandolle,  a.  the  **  Chine  zeen'*  of  Algeria,  Q,  JiirbedMy 
Durieux,  Mathieu  Fl.  For.  250,  a  magnificent  long-lived  tree,  attaining  ISO  ^ 
with  20  ft.  girth,  and  forming  extensive  forests,  p^ticularly  in  Eastern  Algeria. 
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fi,  Q,  vnfeetoriOy  Olivier,  the  GaU  or  Dyert^  Oak.  A  shrub  or  middle-sized 
tree  in  Gieeoe,  Boenia,  Asia  Minor,  and  Syria,  extending  east  to  the  confines 
of  Penda,  with  cylincbicaL  acorns,  the  leaves  grey  underneath,  yielding  the 
Galls  used  in  memdne  and  dyeing,  which  are  imported  into  Europe  from  the 
Levant. 

10.  Q.  CerrUf  Linn. ;  Reich.  Ic  Fl.  Germ.  t.  650.— Syn.  Q,  atutriaca^ 
WiUd. ;  Kotschy  Eichen,  1 20.  Turkey  or  Mossy-cupped  OaL  Chene  chevelu, 
Fr. ;  Zerreiche,  Germ.  A  large  tree.  Leaves  petiolate,  elliptic  or  oblong,  vari- 
ously lobed,  often  pinnatifid,  pubescent  and  pale  beneath,  glabrous  above,  main 
latend  nerves  6-10  pair ;  stipules  and  outer  bud-scales  long,  setaceous.  Perianth- 
segments  of  male  li.  4-6^  oblong  or  ovate  ;  stamens  4-6,  anthers  hairy  ;  styles 
limMTy  recurved.  Fruit  on  the  previous  year's  wood,  solitary,  or  in  clusters 
of  %-A,  sessile  or  on  short  thick  peduncles  ;  cup  large,  scales  free,  subulate, 
spreading  or  recurved.  Asia  Minor,  North  Svria,  £)uth  Europe,  extending 
north  to  Hungary  and  Lower  Austria,  and  in  France  to  the  Doubs  and  Loire. 
Often  associated  with  the  common  Oak.  Fl.  May ;  the  fruit  ripens  in  Sept 
of  the  second  year  ;  the  leaves  fall  in  Oct  or  Nov.  The  Lucombe  and  Fvlham 
Oaks,  believed  to  be  hybrids  between  Cerris  and  Suher^  are  evergreen,  or  nearly 
sa  Structure  of  the  wood  similar  to  that  of  the  common  Oak  ;  the  sapwood 
is  larg^,  the  heartwood  of  a  deeper  brovm,  and  the  lar^  rays  more  numerous, 
giving  it  a  most  varied  and  beautiful  wainscot  grain.  Weight,  53-58  lb.  It  grows 
more  rapidly  than  the  common  Oak,  with  a  straight  powerful  terminal  shoot ; 
in  England  it  was  introduced  in  1735,  and  trees  1()-12  ft.  girth  are  not  rare. 

Q.  pseudosubeTf  Santi ;  Kotschy  L  c.  t.  xxxv.,  differs  from  Q,  Cerris  by  per- 
sistent, coriaceous,  less  deeply  lobed  leaves  which  are  grey-tomentose  beneath. 
In  a  few  localities  of  Provence,  in  Algeria,  Sicily,  lUdy,  and  Istria.  Yields 
cork  of  an  inferior  description. 

11.  Q,  jEgilopSf  Linn. ;  Hook.  Trana  Linn.  Soc  xxiii.  384,  t.  38. — Syn. 
Q.  VallofUOy  Kotschy  1.  c.  t  7.  Vallanea  Oak.  A  moderate-sized  tree,  leaf- 
buds  obtuse,  hoary,  oranchlets  of  the  current  and  previous  year  grey-tomentose. 
Leaves  ovate  or  ovate-oblong,  ^y-tomentose  beneath,  and  often  on  the  upper 
side  also,  dentate  with  large  tnongular  cuspidate  teeth  or  deeply  lobed  and  often 
pinnatifid,  main  lateral  nerves  6-10  pair,  midrib  flexuose  in  the  upper  part  of 
leaf.  Male  fl.  mostly  hexandrous,  bracteoles  lanceolate,  caducous,  generally 
lon^r  than  perianth,  anthers  hairy,  not  apiculate.  Styles  subulate,  recurved. 
Fmit  sessile,  solitary,  cup  large,  1-14  in.  diam.,  at  first  enclosing  the  acorn, 
afterwards  hemispherical,  scales  free,  tnick,  linear,  often  angular,  hoary,  erect  or 
more  generally  reflexed,  acorn  ovoid,  more  commonly  cylindrical,  1-2  in.  long, 
green  when  ripe.  Eastern  Mediterranean,  Asia  Minor,  Syria.  In  Syria  the  tree 
grows  gregariously,  never  as  a  bush,  but  rising  on  a  stout  gnarled  trunk  3-7  ft.  in 
ffiiih,  to  the  height  of  20-30  ft.  Hook.  L  c-  &5.  The  acorns  are  eaten  raw  and 
boiled,  the  cupiue  is  used  for  tanning  and  dyeim(,  and  is  exported  in  large 
quantities  from  Asia  Minor  under  the  name  of  Veflaniy  ValUmea.  The  leaves 
ulII  in  winter  or  early  spring,  a  little  before  or  after  the  young  leaves  come  out 

Q,  perdca,  Jaub.  et  Spach  ;  DC.  Prodr.  xvi.  ii.  47,  of  Persia  and  Kurdistan. 
dinera  by  oblong  or  ovate-lanceolate  leaves,  with  10-16  pairs  of  main  lateral 


12.  Q.  Suber,  Linn. — Cork  Oak.  ChSne  li^e,  Fr.  Sovero^  sfuqhero^  It  A 
middle-sized,  long-lived  tree,  with  thick  corky  bark,  and  scanty  ibliage,  other- 
wise resembling  Q,  Ilex.  Leaves  evergreen,  remaining  two  years  on  the 
liranches  and  sometimes  longer,  branchlets  and  under  side  of  leaves  with  short 
grej  tomentum.  Leaves  ovate  or  ovate-oblong,  acute,  erenate  or  dentate,  the 
teeth  sometimes  long-cuspidate  ;  blade  about  2,  petiole  \  in.  long.  Male  fl.  in 
fEwdcalate,  somewhat  compact,  drooping  catkms,  perianth  campanulate,  6-fid, 
anthexa  generally  hairy.    Styles  linear,  recurved.    Fruit  solitary  or  in  pairs,  on 
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short  thick  peduncles,  on  the  current  yearns  wood.    Lower  scales  of  cap  ovatc^ 
adpressed,  upper  lanceolate,  spreading.    Western  Mediterranean  region,  Soatlt- 
em  and  Eastern  Spain,  Alpena,  South  France,  Corsica,  Italy,  Sicily,  Dalmatic 
Attains  a  very  large  size  in  Andalusia.    Hardy  in  England.    The  wood  is  nmi- 
lar  to  that  of  Q.  Ilex,  medullary  rays  very  broad,  nearly  1  line  wide,  but  laiger 
pores.  Cork  is  the  outer  bark  of  the  trunk,  composed  of  cellular  tissue  ;  it  com- 
mences to  form  at  an  early  age,  and  is  generally  taken  off  in  intervals  ol  7-10 
years.     It  is  removed  during  the  summer  months,  and  great  care  is  neceaizj 
not  to  injure  the  surface  of  tne  inner  bark,  and  the  layer  of  soft  cellular  tUne 
between  the  inner  bark  and  the  cork,  from  which  the  latter  is  regenented. 
The  naked  trunks  of  the  trees  from  which  the  cork  has  recently  been  removed, 
have  a  peculiar  reddish  colour,  until  they  redothe  themselves  with  a  fresh  kfer 
of  cork.    The  first  crop  (called  li^ge  nUUe  in  Provence)  is  cracked  and  iirega- 
lor,  and  is  generally  without  value ;  the  succeeding  crops  form  the  cak  of 
commerce,  and  a  tree  continues  to  yield  these  periodical  crops  until  anadvuced 
age.    The  principal  supply  of  cork  comes  from  Spain,  but  France  also  has  fino 
and  valuable  Cork-Oak  forests ;  the  tree  is  often  mixed  with  Q,  Ilex  tod 
Fintu  Finaitetf  on  the  range  of  hiUs  called  Les  Maures  in  Provence,  be- 
tween Hy^rea  and  Draguignan,  and  in  Corsica.      In  Algeria  the  Cbrk-Otk 
forests  are  more  extensive,  but  they  have  of  late  years  suffered  much  from  fiiei 
The  tree  has  a  thin  and  li^ht  foliage,  and  thus  favours  the  growth  of  Jfim 
arbarea  and  other  imderwood,  which  catches  and  spreads  fire  readily  dniiii£  the 
dry  and  hot  summer  months.    In  Provence,  also,  destructive  forest-fires  oave 
at  various  times  damaged  extensive  forests  containing  the  Cork-Oak.    Flints 
of  the  Cork-Oak  have  repeatedly  been  sent  to  India,  out  as  yet  without  mvcli 
success. 

la  Q.  'occidentcdisy  Gay  ;  DC.  Prodr.  xvL  iL  44  (figd.  by  Kotschy  L  c.  1 33 
as  Q,  Saber),  differs  from  Q.  Suber^  mainly  by  requiring  two  years  to  ripen  its 
fruit,  which  is  on  short  stout  peduncles  on  the  previous  yearns  wood.  Partngsly 
Qallicia,  Asturia,  South- West  France.  The  leaves  remain  a  little  more  than  a 
year  on  the  branches.  Produces  cork  of  excellent  quality,  which  is  coUeeled 
like  that  of  Q,  Suber.  More  hardy  than  Q.  Suber,  extends  considerably  fartka 
north;  many  of  the  old  Cork -Oak  trees  in  England  and  Ireland  belong  to  this 
species.  Mathieu  (Fl.  For.  265)  relates  a  remarkable  instance  of  CoArOtk 
plantations  made  at  BcUe-Isle-en  Mer  (Lat  AT  20\  in  1826,  with  plants  snd 
acorns  brought  from  Catalonia  (Q.  Svber)  and  tne  Landes  {Q,  ooddenkdv)' 
The  former  all  perished,  but  the  latter  survived.  In  spite  of  these  interesting 
and  well-established  facts,  it  seems  doubtful  whether  Q.  oocidentaUs  ought  to  be 
retained  as  a  distinct  species.  The  duration  of  the  leaves,  and  the  time  which 
the  acorns  require  to  npen,  are  subject  to  great  variations  in  several  species  ot 
this  genus  ;  and  it  seems  doubtful  whether  these  characters  can,  in  the  present 
case,  be  relied  upon  for  specific  distinction. 

14.  Q.  serrata,  Thunb.  FL  Jap.  176  (not  of  Roxb.) — Syn.  ft  jxrfjf- 
antha,  LindL  in  WalL  Cat.  2771. 

A  middle-sized  deciduous  tree;  buds  ovoid-lanceolate,  closed,  scales  acute, 
floccose,  youngest  shoots  pubescent  with  soft  hairs,  flowers  tawny-tomen- 
tose.  Leaves  oblong-lanceolate  when  mature,  coriaceous,  glabroiu,  shin- 
ing, often  with  tufts  of  hairs  in  the  axils  of  the  main  lateral  nerves,  young 
leaves  sofb-tawny-tomentose  beneath,  and  with  scattered  hairs  on  the  upper 
side ;  main  lateral  nerves  14-16  pair,  parallel,  each  terminatixig  in  a  long 
fine  subulate  serrature,  often  i  in.  long,  transverse  nerves  nometous,  fine, 
at  right  angles  to  lateral  nerves ;  blade  4-6,  petiole  slender,  1-1^  in.  long. 
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Male  flowers  in  alender  pendulous  racemes,  bracteoles  oyate-lanceolate,  a 
little  longer  than  perianth.  Female  flowers  in  short  axillary  spikes,  style 
filiform,  with  capitate  and  often  bifid  apex.  Fruit  subsessile  on  the  pro- 
yiouB  yearns  wood,  solitary  or  in  clusters  of  2-3,  cupule  at  first  enclosing 
the  aoom,  opening  afterwards,  scales  numerous,  free,  linear  or  subulate, 
hoaiy,  the  outer  reflexed,  the  inner  erect;  acorn  subglobose,  glabrous, 
shining,  more  than  half  immersed  in  the  cup,  which  is  1^  in.  diam. 

Nepal,  Sikkim  (3000-5000  ft),  Kasio.  Japan,  Korea,  North  and  West  China. 
FL  March-May.  The  young  leaves  appear  with  or  after  the  flowers  (in  Japan, 
in  May).  The  wood  has  middle-sized  nores  and  broad  medullary  rays.  This 
IB  one  of  the  species  of  Oak  on  which  tne  Japanese  Oak-silkworm  ( lamamdi 
or  Yama  mayu,  Mountain  Cocoon)  lives,  which  yields  a  strong  but  rough  and 
hard  sill^  spun  in  Japan  with  cotton  or  other  silk,  but  not  much  exoorted. 
The  tree  is  either  planted  in  avenues  or  as  short  rotation  coppice- wood,  wnich  is 
cut  over  every  third  or  fifth  year.  The  eggs  (glued  on  strips  of  paper^  are  tied  to 
the  Oak-bushes  when  the  buds  b^^  to  swell ;  sometimes  they  are  ored  under 
cover  on  Oak-bushes  placed  in  water,  and  put  out  upon  the  trees  when  they  are 
a  few  weeks  old.  This  silkworm  is  also  raised  on  the  hills  of  the  Shantung  and 
Sechuen  districts  in  China  (Ostr.  Ungar.  Expedition  nach  Siam  China  u.  Japan, 
1872,  Append.  172,  282). 

Q.  terrata,  Boxb.  FL  Ind.  iii.  641 ;  111.  in  Herb.  Kew,  2393,  has  male  and 
iemale  flowers,  with  much  soft  dark-brown  down  (Roxb.),  in  long  erect  panicu- 
late spikes,  and  probably  is  Custanopsis  indtcOy  A.  DC. 

15.  Q,  cocci/era,  Linn. ;  Sibthorp.  Fl.  Qrasca,  t  944 ;  Reichenb.  Fl.  Gkrm. 
t.  643 ;-  Kotschy  Let  29.  —  Cfiine  kermis,  Fr.  A  shrub,  sometimes  a 
small  tree,  branchlets  and  young  leaves  with  scattered  stellate  hairs.  Leaves 
ovate  or  oblong-ovate,  dentate  with  spinescent  teeth,  small,  firm,  coriaceous, 
^dabrons,  shining,  dark  green,  with  prominent  reticulate'  veins  and  indistinct 
lateral  nerves.  Male  flowers  distant,  in  lax  pendulous  catkins,  perianth  2-6- 
fld ;  stamens  2-6,  anthers  glabrous,  apiculate ;  styles  subulate,  recurved.  Fruit 
solitary,  sessile  on  the  previous  year^  wood,  scales  of  cup  connate  at  the  base, 
upper  part  free,  linear,  reflexed,  the  innermost  scales  erect.  Forms  large 
extent  of  low  brushwood  on  dry  hills  in  the  Mediterranean  region,  used  as 
fuel,  the  bark  for  tanning  ;  a  Coccus  which  lives  on  this  species  was  formerly 
collected  and  used  largely  as  a  dye. 

Q.  ecUliprinos,  Webb  ;*DC.  Prodr.  xvi.  ii.  54 — Syn.  ^,  paeudocaccifera,  Hook. 
Trsms.  Linn.  Soc.  xxxiii.  381,  not  Desf. ;  Chhie  ffarrurue,  Fr. — ^is  supposed  to 
differ  from  Q.  cocci/era,  by  oblong  leaves  with  cordate  base,  the  teeth  rarelv  spin- 
escent, and  a  larger  cup  with  longer  but  not  spinescent  scales ;  but  these  charac- 
ters are  not  constant,  and  there  are  intermediate  forms,  so  that  possibly  they  may 
eventually  be  regarded  as  one  species  only.  Mediterranean  region  and  Western 
Asia  to  the  borders  of  Mesopotamia.  Often  a  low  shrub  only,  but  where  protected 
erows  into  a  stately  tree.  The  famous  Oak  of  Mamre,  call^  '*  Abraham's  Oak," 
Delongs  to  this  species  ;  Hooker  (1.  c  t.  36)  gives  a  sketch  of  it,  and  states  that 
this  species  is  by  far  the  most  abundant  tree  throughout  Syria,  covering  the 
rocky  nills,  of  Palestine  especially,  with  a  dense  brushwood  of  trees  8-12  ft. 
high,  branching  from  the  base,  thickly  covered  with  small  evergreen  rigid  leaves 
and  bearing  acorns  copiously,  which  like  the  cup  are  exceedingly  variable  in 
shape. 

16.  Q.  aannlAta,  Smith.— Tab.  LXV.— DC.  Prodr.  xvi  ii.  100.— Yem. 
Brdn^  bren,  banni^  indri^  Pb. ;  Pharonjy  phandi,  phaliant,  ELamaon. 
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A  large  or  middle-sized  evergreen  tree,  nearly  glabrous,  buds  gUbioos, 
shining,  ovoid,  often  more  or  less  distinctly  4H9ided,  the  scales  imbricate 
all  round  or  arranged  in  four  vertical  rows.  Leaves  coriaceous,  g^brooi 
and  shining  above,  clothed  beneath  while  young  with  grey  short  silkj 
pubescence,  lanceolate -oblong  with  an  unequal-sided  base,  acnmina^ 
lower  half  entire,  upper  half  with  sharp  cuspidate  and  somewhat  cnrred 
serratures,  main  lateral  nerves  undivided,  10-14  pair ;  blade  3-6,  petiole 
^-1  in.  long.  Male  flowers  in  lax  slender  drooping  catkins,  bracteoJei 
lanceolate,  twice  the  length  of  perianth,  hairy,  perianth  of  5  lanoeokfte 
segments.  Female  flowers  sessile,  2-3  on  short  axillary  peduncles,  scaleB 
of  cupule  more  or  less  connate  into  2-3  concentric  sheaths,  the  outc^  often 
5-lobed,  styles  4,  broad  and  short,  recurved.  Fruit  solitary  or  in  pain, 
on  short  stout  peduncles,  cup  hemispherical,  consisting  of  4-8  conoentde 
grey  velvety  belts,  the  inner  entire,  the  outer  obtusely  dentate,  aoom 
short  ovoid,  glabrous,  shining,  the  lower  half  enclosed  in  the  cop. 

Q,  semiserrata,  Koxb.  FL  Ind.  iii.  641 ;  Wight  Ic.  t  211,  from  Silliet, 
is  probably  this  species;  the  description  and  the  drawing  (111.  in  Hb.  £ew, 
2392)  agree,  with  one  exception ;  the  gland  is  cylindnc  and  four  times 
longer  than  the  cup.  Nothing  is  known  regarding  the  male  flower,  and 
I  have  not  seen  authentic  specimens.  It  is  a  common  tree  in  Burma,  when 
it  is  called  Thitcha,     Q.  veluttHa,  lindL,  is  probably  the  same  species. 

Valleys  of  the  outer  Himalaya,  ascending  to  5000  ft,  here  and  there  on  the 
Jhelam,  Chenab,  Ravi,  Bian,  and  Sutlej,  more  common  in  Qarhwal  and  Eamaon, 
Nepal,  Sikkim,  Bhutan,  Kada  hills.  Generally  on  warm  div  slopes,  often  gie- 
ganoufl  and  associated  with  Q.  incana  near  the  lower  limit  of  that  tree.  iSm 
two  species  form  coppice- woods  in  the  Kangra  valley  with  standards  of  AlbittM 
sUpmata  (O'i).  Fl.  March,  June  ;  the  fruit  ripens  Aug.  to  Oct.  Attains  60  ft 
with  a  straight  erect  trunk  5-6  ft  girth.  Qrowth  slow.  Bark  dark  grey,  roo^ 
with  transverse  deep  and  short  thick-edged  fissures.  Wood  similar  to  that  of 
Q.  incanOf  but  less  valued 

17.  Q.  lamellosa,  Smith ;  Wall.  PL  As.  rar.  1 149 ;  Hook.  £  DL  Hiin. 
t.  20. — ^Vem.  ShdUhi,  pharat-singJiali,  Nepal. 

A  large  tree,  with  thick  branchlets,  and  short  subglobose  leaf-buds,  the 
scales  spirally  arranged.     Leaves  firm,  coriaceous,  white,  waxy  beneath) 
and  with  matted  deciduous  pubescence,  oblong-lanceolate  or  elliptic,  coa* 
pidate-serrate,  main  lateral  nerves  20-25  pair,  like  the  midrib  impressed  on 
the  upper  side  and  very  prominent  beneath,  joined  by  transverse  veins 
at  right  angles,  blade  6-12  in.,  petiole  1^  in.  long.     Fruit  in  short  pedun- 
culate axillary  spikes,  cup  while  yOung  of  few,  when  full-grown  of  nume- 
rous (10-16)  concentric  belts,  hemispherical,  attaining  2  in.  diam.,  acorn 
velvety,  subglobose,  more  than  half  enclosed  in  the  cup.     (2*  paueHtMrnd- 
losa,  Alph.  DC.  Prodr.  xvi  ii  101,  is  not  specifically  distinct^  the  number 
of  concentric  belts  is  larger  in  full-grown  cups. 

Nepal,  Sikkim  (5000-8000  ft.)  One  of  the  commonest  trees  about  Darjiliim. 
Bhutan.  Fl.  in  spring  ;  the  fruit  ripens  in  November.  Attains  80-120  ft,  wiu 
a  tall  straight  trunk  40-60  ft  high,  and  9-15  ft.  girth. 
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18.  Q.  Bpieata^  Smith ;  Wall  PL  As.  rar.  t.  46.— Syn.  Q.  ftquamata, 
Boxb.  FL  Ind.  iii  638 ;  Wight  Ic.  t  213.  Vem.  Dandwa  singali^  pfiaco 
dnghali^  arkaula^  Nepal ;  Bara  ehakma^  Silhet ;  Thitchoj*  Bonn. 

A  laige  evergreen  tree,  with  thick,  glabrous  branchlets.     Leaf-buds 
open,  scales  imbricate,  lanceolate,  cuspidate.      Leaves   entire,  glabrous, 
shining,  coriaceous,  thick  and  firm,  elliptic -lanceolate  or  oblanceolate, 
narrowed  into  a  short  petiole,  6-9  in.  long,  main  lateral  nerves  12-18  pair. 
Jewels  in  erect  terminal  and  axillary  spikes,  forming  terminal  panicles. 
Ifale  and  female  flowers  on  distinct  spikes,  and  often  on  separate  trees. 
Jiale  flowers  in  sessile  globose  or  elongated  tomentose  heads,  supported 
ly  3  lanceolate  bracts,  the  middle  one  longer  than  the  lowest  flower,  with 
cmbnlate  bracteoles  between  the  flowers.     Perianth-segments  5-6,  stamens 
10-12,  surrounding  a  tomentose  rudimentary  ovary.      Fruit  in  sessile 
<:lo8ter8  of  3-5,  arranged  in  erect  spikes  with  woody  rachis,  9-12  in.  long. 
C^p  with  adpressed  imbricate  scales,  enclosing  the  acorn  while  young, 
^ifterwarda  flat-concave,  supporting  the  base  of  the  su])globose  acorn,  ad- 
joining cups  generally  connate.     Acorn  hard,  §-1  in.  diam. 

Nepal,  Sikkim  (2000-4000  ft.),  Bhutan,  ABsam,  Koflia,  Chittagong,  Burma, 
Indian  Archipelago.  FL  March,  April;  the  fruit  ripens  Sept. -Oct  of  the 
iBecond  year. 

Other  common  Indian  evergreen  Oaks  of  this  section  with  entire  leaves  and 
^spicate  firuit,are :  1.  Q. /enestrata,  Roxb.,  glabrous ;  scales  of  cup  imbricate,  nearly 
^^onnate,  apex  free,  spreading.    East  Bengal,  Burma.    Wood  hard,  war^  muclL 
^3iedallaiy  rays  veiy  broad.    2.  Q,  cUaUxita,  Hook.  f.  &  Th.  (probably  identical 
'^nth  Q.  (KumincUOf  Roxb.),  leaves  white-hoary  beneath,  scales  of  cup  imbricate. 
^Bast  Bengal,  Burma.    3.  Q.  lappacea^  Roxb.,  with  pubescent  membranous  or 
'thinly  coriaceous  leaves,  upper  half  of  cup-scales  free,  spreading.    East  Benj^ 
^S^urma.    4.  Q.  lancecefolia,noxh.f  glabrous  ;  cup  with  concentric  bands,  with- 
out scales,  enclosing  |  of  acorn.    A  species  differing  from  most  other  Oaks  by 
^  ruminate  albumen,  and  by  the  structure  of  the  wood,  which  has  very  fine 
Xnedullaiy  rays.    East  Bengal,  Burma. 

2.  OASTANOPSIS,  Spach. 

Evergreen  ti^es  with  entire,  rarely  serrate  coriaceous  penni veined  leaves. 
lowers  in  erect  spikes,  arranged  in  terminal  panicles,  the  female  flower- 
^ikes  generally  terminal,  the  male  spikes  lateral  and  more  numerous. 
Male  flowers  fasciculate ;  perianth  5-6-lobed ;  stamens  generally  twice  as 
^nanj,  surrounding  a  hairy  rudimentary  ovary;  anthers  small,  2-celled, 
cells  connate.  Female  flowers  1-3,  included  in  an  involucre  of  numerous 
scales.  Limb  of  perianth  of  6  biseriate  segments.  Ovary  3-celled,  with  2 
omles  in  each  cell ;  styles  3,  rarely  more,  linear,  stigmatose  at  the  apex. 
One  to  three  1 -seeded  nuts  entirely  included  in  the  enlarged  capsuliform 
subglobose  involucre,  which  is  coriaceous,  outside  thickly  covered  with 
sharp,  often  branching,  prickles,  and  splits  open  irregularly.  Cotyledons 
iaiiimceous. 

*  Thiicha  is  the  Burmese  name  nlso  for  Q,  ftneatrcUa^  lappacea,  gemisemUOt  and 
other  Oak& 
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Iioaves  entiro,  glabrous ;  involucre  tomentose,  with  stout  stellate 

and  branching  spines 1.  C  trOmlcidet, 

Leaves  serrate,  tomentose  beneath 2.  C7.  indiea, 

1.  0.  tribnloides,  Alph.  DC. ;  Prodr.  xvi  iL  1 11. — Syn.  Quercus  armata^ 
Eoxb.  Cor.  PL  t.  296;  Fl.  Ind.  iiL  640;  Wight  Ic.  t  770.  CL/erox, 
Eoxb.  L  c.  639;  Wight  Ic.  t.  218.  Vem.  Tumari,  kcdonj^  Kamaon; 
Kanta  singar,  Assam ;  SingTiara,  Tipperah  ;  Kyantsa,  Burm. 

A  large  evergreen  tree,  youngest  shoots  slightly  pnbescent^  leaf-bads 
open,  with  erect  lanceolate  scales.     Leaves  entire,  firm-ooriaceona,  glab- 
rous, shining,  pale  beneath,  lanceolate,  3-6  in.  long,  narrowed  into  short 
petiole,  main  lateral  nerves  8-12  pair.     Flowers  in  erect  paniculate  pubes- 
cent spikes,  male  and  female  flowers  on  distinct  spikes,  but  generally  in 
the  same  panicle.     Male  flowers  sessile,  solitary,  or  3-5  together,  in  smalL 
clusters ;  perianth  of  6  segments ;  stamens  12,  on  long  filaments,  surround*... 
ing  a  tomentose  rudimentary  ovary.     Styles  long,  linear,  erect.     Fruit  oz^ 
long  erect  spikes,  with  woody  rachis ;  acorn  ovoid,  completely  enclose^ 
by  the  thorny  involucre,  which  is  grey-tomentose,  and  thickly  set  vit)i 
stout  stellate  and  branching  spines,  each  about  ^  in.  long.     Cotyledoo^ 
ruminated. 

South-east  Kamaon,  near  the  light  bank  of  the  Sarda  river,  between  9000  and 
6000  ft.  Nepal,  Sikkim  (4000-7000  ft.),  Bhutan,  Kasia,  Chittagong,  hills  in 
Burma  above  3000  ft.  FL  April,  May ;  the  fruit  ripens  in  autumn  of  the  second 
year.  Wood  hard,  weight  62  lb. ;  in  Nepal  large  mortars  and  pestles  for  grind- 
ing grain  are  made  of  it,  and  it  is  a  favourite  wood  for  carpenters^  worL 

2.  0.  indiea,  Alph.  DC. ;  Prodr.  xvi.  ii  109. — Syn.  Caskmea  indiea, 
Boxb.  L  c.  643. 


A  middle-sized  evergreen  tree,  current  year's  branchlets  and  under 
of  leaves  rusty-tomentose,  leaf-buds  open,  scales  lanceolate.  Leaves  subses- 
sile  or  short-petiolate,  elliptic  or  elliptic-lanceolate,  cuspidate-senate,  6-9 
in.  long,  main  lateral  nerves  15-20  pair.  Flowers  in  erect  paniculate 
tomentose  spikes,  male  and  female  flowers  generally  in  distinct  spikes,  but 
in  the  same  panicle.  Male  flowers  sessile,  in  rounded  bracteate  dusteis ; 
perianth  of  6  segments ;  stamens  12,  filaments  long  slender,  surrounding 
a  tomentose  rudimentary  ovary.  Female  flowers  solitary,  or  2-3  in  one 
cup,  often  with  short  stamens ;  styles  linear,  erect,  the  ends  spreading. 
Fruit  in  erect  spikes,  with  a  thick  woody  rachis.  Acorns  often  2  in  one 
cup,  which  encloses  them  completely,  and  is  thickly  set  with  &8ciculate 
prickles  about  ^  in.  long.     Cotyledons  not  ruminated. 

Nepal,  ascending  to  4000  ft.  Sikkim,  Terai,  Assam,  Kasia,  Chittagong.  ^ 
Aug.-Nov.  ;  the  fruit  ripens  in  the  following  autumn.  The  seeds  are  e^  ^ 
Silhet,  and  are  said  to  taste  like  inferior  filberts. 

Two  genera,  Fagus  and  Castaneay  important  as  forest-trees  in  Europe,  are 
allied  to  the  Indian  Castanoj^sis.  In  both,  the  involucre  encloses  several  lemale 
flowers  with  linear  styles,  and  is  enlarged  and  hardened  during  maturity  into  a 
coriaceous  capsule-like  covering,  which  splits  into  4  valves,  covered,  in  the  caee 
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of  Fagu$^  with  soft  bristles,  enclosing  a  three-cornered  nut,  and  in  the  case  of 
Ccutanea  with  numerous  sharp  stellate  prickles,  enclosing  a  rounded  nut  The 
male  flowers  of  FaguB  are  in  pendulous  heads,  those  of  Castanea  in  long  slender 
erect  spikes,  having  at  their  base  a  few  involucres  with  female  flowers.  The 
cot^leaons  of  Fagm  are  oily,  raised  aboveground,  and  become  green  when  ger- 
gniniiting.    Those  of  Ccutanea  are  farinaceous,  and  remain  underground. 

Foffut  sylvaHeOy  linn. ;  Hook.  Stud.  Fi  344,  the  Beech^Buche,  Germ. ;  Bitre^ 

JFr.     A  laige,  not  very  long-lived,  deciduous  tree,  with  dense  shadv  foliage,  under 

'vrhich  no  grass,  and  very  few  shade-enduring  shrubs,  such  as  the  HoUy,  will  grow, 

"but  which  enriches  the  soiL    The  tree  bears  a  large  amount  of  shade  over- 

liead,  and  forms  a  most  useful  mixture  with  Oak  and  Scotch  Fir,  t^e  Beech 

'feeing  cut  at  80-100  years,  and  the  Oak  and  Fir  being  left  to  attain  twice  that 

«ge.     The  wood  is  white  when  fresh  cut,  turning  into  a  reddisb-gre^  when  dry  ; 

it  has  no  distinct  heartwood.    The  pores  are  ime,  numerous,  uniformly  distri- 

1>ated  ;  the  medullary  rays  numerous,  not  long,  often  interrupted,  of  two  classesy 

sianow  and  broad,  appearing  on  a  vertical  section  as  shining  plates.    An  ezcel- 

Boit  fuel,  but  not  durable,  and  apt  to  warp  and  split    Weight,  41-52  lb.    The 

*^vood  is  used  for  tools,  furniture,  wooden  shoes,  the  keels  of  vessels ;  and  in 

^lancey  North  Italy,  and  Austria,  after  impregnation  with  sulphate  of  copper, 

Ar  railway-sleepers.    The  wood  of  clean  stems  which  have  grown  up  in  compact 

"■nflwicfl  splits  well,  and  is  made  (in  North  Italy,  Cansiglio  forest  near  Treviso) 

2nto  sieve-frames  and  similar  articles.    The  Beech  does  not  attain  the  same  age 

AS  the  Oak,  but  it  generally  grows  more  rapidlv.    The  tallest  tree  I  have  seen 

U  a  renowned  beecn  in  theJSteigerwald,  near  Kloster  Ebrach,  Fronconia  ;  160  ft 

liigb,  stem  90  ft.  to  the  first  branch,  15  ft.  girth  at  foot,  and  9  ft.  at  the  first 

'i>ranch,  supposed  to  be  300  years  old.    Beecnes  exceeding  20  ft.  girth  are  not 

'uneommon  in  England.    Its  home  is  Western,  Central,  and  South  Europe. 

^ot  in  Greece,  aiid  it  is  common  on  the  Taurus  and  Caucasus  (Tolish  ana 

^SUborg).      Its  north  limit  passes  through  the  south  of  Norway  and  Sweden ; 

i.t  is  not  found  indigenous  in  Russia  north  of  the  52d  degree  north  latitude. 

In  South  Europe  uie  Beech  is  only  found  at  a  considerable  elevation,  and 

sometimes  forms  the  upper  limit  of  forest  vegetation.    On  the  mountains  or  Cor- 

«ic%  for  instance,  the  vertical  regions  are  as  follows  :  1°.  Evergreen  brushwood 

f  liaki)  ;  2^.  Finns  FinagUr,  Quercns  Ilex,  and  Castanea  vesca  ;  3^  Fintu  Lax- 

Mcio  ;  4^  Abies pedinata  (the  Silver  Fir^  ;  .and  5^.  the  Beech,    The  tree  has  a 

marked  partiality  for  limestone  and  chalk  ;  well-known  instances  ore  the  fine 

lieech-forests  of  Buckinghamshire,  the  luxuriant  growth  of  the  tree  on  the  chalk 

vliflb  of  Moen  and  Rtigen^  and  the  magnificent  forests  on  Muschelkalk  and  Lias 

in  Central  Germany. 

Castanea  vulgaris,  Lam. ;  DC.  Prodr.  xvi  il  114. — Sjm.  C.  ves(xi,  Gsortn. 
Sweet  Chestnut— 'Chdtaignier,  Fr. ;  Edelkastanie,  Germ.    A  large,  long-lived, 
fleciduous  tree,  of  rapid  growth  while  young,  more  rapid  than  the  oak,  and  at- 
taining a  gigantic  size,  stems  30-40  ft.  girth  and  certainly  1000  years  old  not  rare 
in  South  Europe,  and  much  larger  stms  being  on  record — e,g,,  the  renowned 
^estnnts  of  tne  uEtna,  two  trees,  soimd  and  vigorous,  60-80  jft,  and  one  (cas- 
tagno  del  oenti  cavalli)  hollow,  in  5  pieces,  more  than  190  ft.  girth.    Sopwood 
white,  heartwood  dark-brown,  the  annual  rings  distinctly  marked  by  a  belt  of 
large  pores  close  together  (spring  wood),  surroimded  by  an  outer  belt  of  more 
compact  wood  with  very  fine  pores,  generally  arranged  in  wavv  lines.    Medul- 
lary rays  very  fine,  numerous,  which  distinguishes  chestnut  from  oak  timber 
at  a  glance.    Weight.  37-54  lb.    Old  trees  have  often  ring-shakes  and  central 
hollows,  and  the  tmiber  is  not  so  durable  as  that  of  oak  ;  in  the  south  of  Europe 
it  IB  used  for  building,  furniture,  and  cask-staves  ;  but  the  legends  of  the  roofs  of 
old  churches  and  other  bmldings  made  of  chestnut  timber,  m  France  and  Eng- 
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land,  are  mythical — ^wherever  examined,  such  timber  has  been  found  to  be  oaL 
It  coppices  vigorously;  along  the  Vosges  it  is  grown  for  vineyard  poles,  in  Kent 
and  Sussex  for  hop-poles.    In  the  south  of  Europe  the  chestnut  forms  extensive 
forests  more  or  less  cultivated,  the  fruit  being  its  most  valuable  produce,  form- 
ing an  important  article  of  food  for  the  inhabitants  of  the  mountainous  regiom 
of  Central  France,  Spain,  Corsica,  Italy,  and  Greece.    It  is  not  certain  whether 
its  original  home  is  m  Asia  Minor  and  Greece,  or  whether  it  is  also  indigenoui 
in  Italy  and  Spain.    In  England  it  was  introduced  at  an  early  age.    The  tree 
has  been  grown  in  the  N.  W.  Himalaya,  and  should  be  encouraged  as  an  im- 
portant food-producing  tree,  wherever  it  bears  fruit. 

3.  OABPINTJS,  Toumef. 

Deciduous  trees ;  buds  elongate,  closed,  with  imbricate  scales.  Lesvei 
membranous,  serrate.  Male  flowers  in  drooping  sessile  lateral  haiiy  cat- 
kins ;  perianth  none;  stamens  6-12  on  short  filaments,  attached  to  the 
base  of  the  broad-ovate  scales  ;  anther-cells  distinct^  stipitate,  hairy  at  the 
tip.  Female  flowers  in  slender  drooping  terminal  spikes,  in  pairs  in  the 
axils  of  deciduous  linear-lanceolate  bracts,  each  flower  supported  by  a  3- 
lobed  or  undivided  persistent  involucre,  which  is  enlarged  in  fruit  Ovuy 
2-celled,  limb  of  perianth  dentate ;  styles  2,  erect,  filiform.  Fruit  1-eeeded, 
enclosed  in  a  hard  pericarp,  6-12-ribbed,  crowned  by  the  perianth-teeth, 
and  often  by  the  persistent  styles,  small,  many  times  shorter  than  the  ea* 
laiged  membranous  3-7-nerved  reticulate  involucral  bracts. 

Leaves  ovate-lanceolate,  long-acnminate,  duplicate-serrate    .        .        1.  C  vmuml 
Leaves  ovate- oblong,  acute,  serrate,  teeth  simple,  subulate  .        .        2.  (7.  fagnti* 

1.  0.  viminea,  WaU.,  PL  As.  Rar.  t.  106 ;  DC.  Prodr.  xvi  ii  127. 
Vem.  Charkhriy  kdi^  Pb. ;  Pumne^  goria^  cJiamkharak,  N.W.P. 

A  moderate  -  sized  tree  with  slender  drooping  verrucose  brancbee; 
leaf-buds  cylindric,  scales  shining,  fringed  with  short  soft  hairs.  LeaTee 
glabrous,  ovate-lanceolate,  with  large  serratures  serrulate  on  the  outside, 
long-acuminate,  acumen  liiiear,  senate;  blade  3-4  in.,  petiole  slender,  haiiyi 
J  in.  long.  Involucral  bracts  \  in.  long,  3-6-nerved,  lanceolate,  unequal- 
sided,  the  broad  half  dentate  with  large  obtuse  teeth,  the  narrow  half 
entire,  often  with  a  short  lobe  near  the  base ;  fruit  1-2  lines  long  (2-eeeded, 
Lindleyin  Wall.  L  c.) 

Himalaya,  extending  west  to  the  Ravi,  between  5000  and  7000  ft.  Kaaa 
hiUs.  Mole  catkins  appear  before  the  leaves,  female  fl.  with  the  leaves  in  spiuig. 
Fr.  June-Sept.  Often  foimd  near  water.  Bark  thin,  grey.  Wood  yellofnah- 
white,  hard,  heavy,  believed  to  be  durable.  Growth  moderately  slow,  10  rings 
per  inch. 

2.  C.  faginea,  lindley.— Tab.  LXVI.— WalL  PL  As.  Ear.  iL  5.  Vem. 
Shirash,  tmar,  Pb. ;  Oish,  N.W.P. 

A  moderate-sized  tree ;  branchlets  and  petioles  soft-tomentose.  Leaves 
pubescent  when  young,  glabrous  afterwards,  elliptic-oblong,  acute,  short- 
petiolate,  serrate  with  simple  subulate  serratures,  3-6  in.  long.  Involucral 
bracts  §  in.  long,  pubescent,  4-6-nerved,  triangular,  very  unequal-sided,  the 
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midiib  doae  to  one  ride,  which  is  entiie,  forming  the  hasis  of  the  triangle, 
(he  other  two  rides  coarsely  dentate. 

On  the  Bias  between  4000  and  5&00  ft.,  on  the  Sutlej  at  6000,  in  Garhwal, 
Eamaon  at  7000  ft  Nepal  and  Bhutan.  Bark  dark  brown,  smooth,  lightly 
wrinkled.    FL  March,  April ;  fr.  July,  Aug. 

Two  species  of  Corpin'Ui  are  in  Europe.  1".  C,  Betulus,  L. ;  Hook.  Stud.  FL 
345,  the  Horvheam — CharjMy  Fr. ;  Hainbudhe^  Qerman,  with  duplicate-Berrate 
leaves,  3-lobed  involucral  bracts,  the  middle  lobe  longer  ;  a  moderate-sized  slow- 
growing  tree,  with  great  powers  of  reproduction.  Conpices  vigorously,  and 
makes  useful  pollanu  on  diy  grass-land.  Is  not  injured  by  frost,  and  is  often 
seen  in  Qermany  frinmng  the  edges  of  tbe  Beech-forest  along  the  bottom  of  val- 
leys, where  the  Beecn  would  suffer.  The  wood  is  white,  heavy  (39-51  lb., 
NiMlinger),  and  is  marked  by  numerous  medullary  rays,  which  on  a  vertical 
section  are  3-4  in.  high.  Great^heating  power,  yields  a  better  fuel  than  even 
the  Beech.  Used  nminly  as  fuel ;  tool-handles,  the  teeth  of  cog-wheels,  and 
screws  of  wood  are  made  of  it  Central  and  Eastern  Euroi)e,  very  common  in 
northern  and  Eastern  France,  indigenous  in  the  South  of  England,  and  of  Swe- 
den. Western  Asia  as  far  east  as  Asterabad,  south  of  the  Caspian.  In  Central 
Snrope  commonly  associated  with  the  Beech. 

2*.  C.  dtdneimSf  Scop. — Syn.  (7.  orientcdisj  Lam.;  Reichenb.  Ic  FL  Germ, 
t..  634.  A  small  tree  or  larse  shrub,  with  (generally)  small  duplicate-serrate 
leaves  and  ovate  6-8-nervea  involucral  bracts.  Italy,  Dalmatia,  Hungary, 
Oreece,  Turkey,  Asia  Minor,  Caucasus,  Persia,  and  Turkestan. 

Otbrya  earpini/olioy  Scop. — Syn.  0,  vulgaris,  Willd.  ;  Reichenb.  Fl.  Germ. 
^  635 — ^the  nop  Hornbeam^  is  a  moderate-sized  tree,  with  leaves  similar  to 
"those  of  the  Hornbeam,  from  which  it  is  distinguished  by  the  involucral  bracts, 
forming  a  membranous  oval  bag  enclosing  tne  fruit.  Central  and  Eastern 
Mediterranean  region,  not  in  Spain,  and  in  France  only  near  Nice,  and  on 
the  coast  a  little  farther  west    Forests  of  it  in  Greece.    Asia  Minor,  Armenia. 

4.  COBYIjTJS,  Toum. 

DedduonB  shmhs  or  small  trees  ;  buds  closed,  scales  imbricate ;  branch- 
lets  and  petioles  generally  with  glandular  hairs.   Male  flowers  in  drooping 
Cylindrical  hairy  catkins,  catkins  fasciculate,  or  2-3  on  a  common  ped- 
uncle, perianth  none,  stamens  4,  attached  to  the  inside  of  a  broad  scale,  to 
the  edges  of  which  are  attached  two  smaller  scales ;  anther-cells  distinct, 
^%rith  a  tuft  of  hairs  at  the  tip,  on  short,  often  partially  connate  fila- 
ments, appearing  sometimes  as  8  stamens  with  1 -celled  anthers.     Female 
fioweiB  in  small  sessile  ovoid  lateral  bud-liko  spikes,  with  imbricate  scale- 
like bracts,  the  flowers  in  pairs  in  the  axils  of  the  upper  bracts,  each 
flower  enclosed  by  two  or  more  minute  scales  (involucre)  cleft  into  numer- 
008  narrow  lobes.     Limb  of  perianth  minutely  toothed.     Ovary  2-celled,  1 
ovnle  in  each  cell ;  styles  2.    Fruit  usually  clustered,  each  consisting  of  a 
liard  nanally  l-seedcd  nut,  enclosed  in  the  enlarged  involucre  (scales),  which 
^orms  a  leafy  entire  or  2-leaved  sheath,  mouth  lobed,  lobes  sometimes  spin- 
Qsoent.    The  oily  cotyledons  of  the  germinating  seed  remain  underground. 

res  ovate-obloDff ;  lobes  of  Involacre  spinescent ;  stamens  4, 

anthers  2-cellea,  cells  distinct,  parallel  .        .  1.  C/eroae, 

reB  obovate ;  lobes  of  involucre  not  spinescent ;  stamens  8, 

anthers  1-ccdled 2.  C,  Colwma, 
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1.  0.  forox,  WalL  PL  As.  Rar.  t  87 ;  DC.  Prodr.  xvL  iL  129. 

A  small  tree,  with  elongate  silky  buds,  the  outer  scales  erect  Leaves 
pubescent  when  young,  ovate-oblong,  acuminate,  closely  serrate  with  un- 
equal cuspidate  serratures;  blade  4-5  in.,  petiole  hairy,  ^  in.  long.  Catkins 
fasciculate,  scales  obovate,  acute,  bearing  at  their  base  4  subsessile  stamens, 
each  with  2  distinct  contiguous  anther-cells.  Fruit  in  clusters  of  3-6,  in- 
volucre villous,  thick,  almost  fleshy,  with  pinnatifid  lobes,  the  divisions 
terminating  in  slender  spines  ^  in.  long.     Pericarp  hard  thick. 

Nepal,  Sikkim  (8000-10,000  ft.)  FL  Sept.  Oct  Wood  light,  compact,  and 
of  a  pale  colour. 

2.  0.  Columa,  Linn. — Syn.  C,  Jaeqtiemaniu^  Dne.  in  Jacq.  Voy.  M 
t  160.  C,  laceroy  Wall.  Vem.  Umi,  Jhelam ;  Winri,  mri,  warawi, 
wuriya,  tJiangi,  thankoli,  Kashmir  and  Chamba ;  Sliurli,  ehardif  geh^ 
Sutlej ;  Kaposi,  hhotia,  baddm,  N.W.P. 

A  small  or  moderate-sized  tree;  buds  short,  nearly  hemispherical 
Leaves  glabrous,  obovate,  acuminate,  base  cordate,  unequally  serrate,  main 
lateral  nerves  10-12  pair,  each  nerve  terminating  in  a  more  or  less  distinct 
lobe ;  blade  5-6,  petiole  1-1^  in.  long.  Catkins  fasciculate,  scales  obovate, 
acute,  bearing  sdong  the  midrib  eight  1-ceUed  anthers  on  short  often  more 
or  less  connate  filaments.  Fruit  in  clusters  of  2-3,  involucre  subcoiiaceons, 
double,  the  inner  sheathing,  with  numerous  elevated  ribs,  cleft  into  linear- 
lanceolate  serrate  lobes  with  glandular  hairs  ;  the  outer  of  several  ladniate 
bracts. 

N.W.  Himalaya,  5500-10,000,  ascendiug  in  places  to  10,500  ft,  on  the  Sndej 
as  far  as  Panri  on  the  right,  and  Poari  on  the  left  bank.  Also  in  South-East 
Europe  and  Asia  Minor.  Qregarious,  often  forming  extensive  thickets  not  iu« 
near  the  upper  limit  of  tree  vegetation,  and  sometimes  associated  with  ParrottO' 
Often  cultivated.  Hardy  in  England.  FL  early  in  spring ;  the  fruit  ripens  in 
July,  August.  Generally  a  small  tree  with  short  trunk,  but  often  (particulariy 
cultivated  specimens)  attains  40-50  ft.,  with  an  erect  somewhat  gnarled  tnmkf 
6-7  ft.  girth.  Growth  apparently  slow,  10-12  rings  per  inch  of  radios.  Bark 
thin,  brownish-grey,  very  rugose  with  numerous  dark  wrinkles,  equal  in  width 
to  the  intervening  low  roxmded  ridges,  the  ridffes  divided  by  short  crofis-fissureB 
into  long  scales,  which  in  old  trees  often  detacn  themselves  at  the  base,  and  ex- 
foliate upwards,  like  the  bark  of  jEscultis  indica.  Wood  compact,  not  hard  or 
heavy,  with  fine  medullary  rays,  considered  a  good  timber— (have  old  trees  adia- 
tinct.  dark-brown  heartwood  ?)  The  kernels  are  as  good  as  Engli^  haxel-nnts, 
and  torm  an  important  article  of  food  in  some  parts  of  the  hills.  In  the  baffia 
of  the  Panjab  plains  they  are  sold  imder  the  name  of  findak  for  medieiiial 
purposes.    They  are  imported  into  England  from  the  Levant  as  Turkey  nnta. 

C,  Avellana,  Linn. — Hook.  Stud.  FL  345,  the  common  Ilazd — Hcud,  Gennan ; 
Coudrier,  French,  is  a  shrub  with  short-petiolate  broadly  ovate  or  rotundate 
leaves,  hairy  while  young,  and  a  single  palniately-lobed  involucre.  Europe, 
Caucasus,  Armenia,  and  Asia  Minor.  Ascends  to  5000  ft.  in  TyroL  The  male 
catkins  are  formed  in  autumn,  and  open  verj' early,  between  Jan.  and  April,  long 
]>efore  the  leaves  are  out.  The  Hazel  Lb  common  in  mixed  coppice-wooda  in 
England,  the  North  of  France,  and  some  parts  of  Germany.    It  requires  agood 
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Leil  of  li^ty  but  thriyes  well  under  etandards  of  Oak,  Birch,  and  Ash.    Makes 
sxfiellent  hoops.    No  heartwood,  medullary  rays  broad,  pores  fine. 

Obdeb  LXXni  MTBIGAGILS!. 

Shrubs  or  trees,  mostly  aromatic,  with  alternate  simple,  ezstipulate, 
gpnerally  serrate,  coriaceous  leaves  with  a  prominent  midrib  and  often 
xennous  dots  beneath.  Flowers  monoicous  or  dioicous,  the  male  and 
Iraude  in  catkins  or  spikes.  Male  fl. :  Stamens  2-16,  in  the  axil  of  lateral 
iBsets,  sometimes  with  2  or  more  lateral  bractlets  ;  anthers  2-celled,  the 
{laments  often  connate  at  the  base.     Female  fl. :  Perianth  none ;  ovary 

l-ealled  with  1   basal  ovule,  in  the  axil  of  a  lateral  bract,  generally 

nnounded  by  2-4  more  or  less  adhering  bracteoles;  stigmas  2,  sessile. 

Iroit  a  hard-shelled,  1-seeded  nut,  clothed  with  a  fleshy  or  waxy  pericarp. 

Seed  exalbuminous^  cotyledons  fleshy,  radicle  superior. 

1.  MYBICA,  Linn. 
(Characters  those  of  the  Order.) 

1.  M.  sapida,  Wall.  Tent.  FL  Nep.  t.  45.— Vem.  Kaphcd,  haephal, 
JT.W.  HimaL  ;    Kobusi^  Nepal. 

A  moderate-sized  (always  ?)  evergreen  dioicous  tree,  the  current  yearns 
Ittanchlets  tomentose  or  pubescent.  Leaves  with  a  faint  pleasant  aromatic 
>Qiell  when  rubbed  or  broken,  alternate,  lanceolate  or  oblanceolate,  nar- 
tmred  into  a  short  petiole,  those  on  older  trees  3-5  in.  long,  entire,  coria- 
Beouiy  on  the  under  side  pale  or  rust-coloured,  with  numerous  black 
MiiionB  dots ;  petiole  and  midrib  pubescent ;  main  lateral  nerves  anasto- 
mosing by  prominent  intramarginal  and  reticulate  veins.  Leaves  on 
young  phmts  and  shoots  5-8  in.  long,  membranous,  with  large  and  sharp 
■enstures,  and  more  numerous,  prominent,  main  lateral  nerves.  Male 
catkins  cylindric,  ^  in.  long,  sessile  in  lax  axillary  drooping  racemes,  as 
loiig  as  leieif  or  shorter.  Female  flowers  in  slender  axillary  spikes,  styles 
led.  Fruit  a  sessile  ovoid  drupe,  several  on  axillary  peduncles,  f  in.  long, 
toberculate,  pubescent  while  young,  glabrous  when  ripe,  with  scanty  red- 
dish pulp,  which  is  composed  of  cylindric  or  clavate  fleshy  hairs  filled 
irifli  red  juice  mixed  with  fine  dry  hairs  or  fibres.     Nut  rugose,  pitted. 

Himalaya,  outer  nuu^es,  from  3000  to  6000  ft.,  extendiiu;  north-west  to  the 
Ban,  but  scarce  beyona  the  Sutlej.  Assam,  Kasia  hills.  Not  gregarious  in  the 
K.W.  Himalaya,  generally  in  mixed  forests.  The  leaves  are  renewed  in  April 
Qd  May ;  flowers  generally  in  Oct.-Dec,  the  fruit  ripening  in  May.  It  has, 
Wever,  been  found  in  flower  in  spring.  Attains  30  ft.,  with  a  thick  erect 
ttonk.  Bark  dark-  or  brownish-grey,  with  deep  vertical  wrinkles.  Wood  pale- 
hown,  heavy,  compact,  and  hard.  The  fruit  is  eaten,  and  it  is  sold  in  the  bazars 
of  tibe  lulls,  ue  pulp  is  scanty,  but  with  a  pleasant  aromatic  sweet  and  acidu- 
hta  taste.  The  Dark  is  the  most  valuable  product  of  the  tree  ;  it  is  largely  ex- 
ported to  the  plams,  used  as  an  aromatic  stmiulant,  and  externally  as  a  plaster 
Against  rheumatism  (Pharm.  Ind.  217). 
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Wallich  identified  this  with  a  Japanese  tree  described  by  Emnpfer  (Amoen. 
Exot.  798)  under  the  name  of  Jubat  (vulgo  Jamma  momu).  Hooker,  Bot  Mag. 
t  5727,  is  of  opinion  that  it  may  be  a  variety  of  Jf.  ^ogi^  Thonb.  {NcLj  vulgo 
Nagi,  tnkkura  dba,  Efempfer  Aul  Exot  773,  874),  to  which  he  refers  as  a  qm- 
onym  M.  integrifolia,  Boxb.  FL  Ind.  iii.  765  ;  Wight  Ic.  t.  764,  765,  a  shnbor 
tree  of  Silhet,  the  Ejisia  hills,  and  Assam,  with  an  ovoid  drape,  the  siie  of  t 
prune,  yellow  when  ripe,  which  ripens  in  May,  is  too  sour  to  be  eaten  raw,  bot  ii 
pickl(^  and  used  as  a  condiment.  M,  Nagiy  Thunb.,  is  synonymous  with  Jf. 
rubraf  Sieb.  et  Zucc  ;  Benth  Fl.  Hongkong.  322 ;  it  is  a  large  tree,  not  no- 
common  on  the  hills  in  Japan  (vem.  Jamamo  Noki)^  and  mudi  cultivated  oo 
account  of  its  deep-red  purple  acidulous  fruit  in  Japan  and  China,  wluch  u 
eaten  raw  and  cooked.  The  characters  by  which  these  three  species  are  gen- 
erally distinguished  are  as  follows:  male  catkins  simple,  not  paniculate  in  J^. 
Nagiy  paniculate  in  M.  integrifolia  and  sapidoy  the  partial  catkins  short,  few- 
flowered,  closely  approximate  in  M.  vnlegrvfolia^  with  the  bracts  laiger,  as  loi^ 
as  or  longer  than  the  stamens.  The  number  of  stamens  varies.  Dr  Hookei^s 
view  is  probablv  correct,  and  when  it  is  fully  established,  the  North  Indiis 
tree  must  then  be  caUed  M,  Naaiy  Thunb.,  with  a  wide  range,  from  the  Panjab 
to  Japan,  and  from  China  to  tne  sea-coast  of  Singapore  and  Borneo,  where  it 
grows  as  a  shrub  12  ft  high. 

Myrica  Gale,  Linn. ;  Hook.  Stud.  FL  347,  Stoeet  GcUe,  or  Bog  MyrtUnia 
deciduous  gregarious  aromatic  shrub  in  peat-bogs,  moors,  and  wet  places 
of  Britain,  North  and  Central  Europe,  North  Asia,  and  North  America,  which 
flowers  before  the  leaves  come  out  in  April,  May,  and  ripens  its  fruit  (compiet 
resinous  spikes)  in  August.  ] 

The  following,  and  probably  several  other  species  of  this  genus  yield  vefle-  ' 
table  wax,  which  forms  the  outer  covering  oi  the  fruit :  1.  Jf.  eertfera,  h, 
Jiavberry  or  Wax  Mt/rtle,  a  small  shrub  of  North  America,  shores  of  Lake  Erie 
and  sea-coast  to  Florida,  with  numerous  small  nuts  encrusted  with  white  laL 
2.  M.  cordifolioy  L.,  the  Wax  Myrtle  or  CandUberry  bush  of  dry  sand-hills  in 
South  Africa  and  the  Cape  of  Gkiod  Hope.  Leaves  ovate-dentate  with  cordate 
base,  fruit  ^  in.  diam.  3.  M.  argutay  Kunth.,  a  monoicous  evermen  shraboo 
the  mountams  of  Venezuela  and  New  Qrenada,  and  the  Andes  of  Ecuador,  Pen, 
and  Bolivia. 

Order  LXXIV.  JUOLANDRS. 

Trees,  rarely  fthrubs,  with  alternate  pinnate  often  aromatic  leaves  with- 
out stipules.  Flowers  monoicous,  the  male  in  lateral  catkins,  the  female 
solitary,  clustered  in  erect  or  drooping  spikes.  Male  fl. :  Stamens  3-10, 
inserted  on  lateral  bracts,  generally  surrounded  by  3-6  membranous  scales; 
anthers  2-celled,  filaments  short.  Female  fl. :  Perianth  adnata  to  ovaij} 
sometimes  enclosed  by  foliaceous  bracts,  connate  and  cup-shaped  at  the 
base;  ovary  1 -celled  with  1  erect  ovule.  Fruit  a  1 -seeded  2-valved  nuti 
often  incompletely  2-  or  4-celled  at  the  base,  and  enclosed  by  a  comoee^ 
or  fleshy  pericarp,  which  remains  attached  to  the  nut  or  eventually  8epa^ 
ates  from  it.  Seed  without  albumen,  cotyledons  fleshy,  oily,  sinaoos  or 
corrugated,  2-lobed,  radicle  short,  superior. 

Fruit  a  large  woody  nut,  enclosed  in  a  thick  coriaceons-fleshy 

pericarp,  which  separates  from  it  when  ripe     ...       1.  JuoLAHS. 

Fruit  small,  enclosed  in  large  foliaceous  bracts,  in  drooping 

spikes  ;  pericarp  not  separating  from  the  nut  ...       2.  EKOKLHiBnn^ 
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This  small  but  remarkable  family,  which  has  great  analogy  with  Piriacia 
amoD^  Anaearddacece,  except  the  me  ovary  and  curved  embiyo  of  the  latter, 
cnmtainis'JbesideB  ^eee  two  genera,  the  folio wmg :  1.  Carua,  inflorescence  similar 
to  JudMM^  but  male  flowers  fSasciculate,  and  petals  of  the  female  flowers  want- 
ing; d.  alba,  Nutt,  and  several  other  species  of  this  North  American  cenus  (hardy 
in  England)  furnish  valuable  timber,  and  yield  the  well-known  Hichory-nuts. 
i.  Platycarya  strobilcueciy  Sieb.  &  Zucc  (fortunea  chinensUy  LindL^,  a  tree  of 
Japan  and  China  (hardy  in  England),  with  the  female  flowers  at  the  base  of  the 
miue  catkins,  fomung  a  cone  wnen  in  fruit  3.  Pterocarya  fraxinifolia^  Spach, 
a  tree  of  Armenia,  the  Caucasus,  and  North  Persia  (hardy  in  England),  with  12 
pair  of  serrate  leaflets,  the  male  catkins  at  the  base  of  the  female  flower-spikes, 
which  are  long,  lax,  and  drooping,  the  fruit  with  2  broad  lateral  wings. 

1.  JUGLANS,  L. 

Aromatic  trees.  Leaves  imparipinnate ;  petioles  broad-based,  leaving 
large  scars  on  falling.  Male  flowers  in  lateral  catkins  from  the  axils  of 
fiillen  leaves,  on  the  previous  year's  wood.  Perianth  of  3-6  unequal  lobes 
inserted  on  a  lateral  bract  Stamens  10-40,  filaments  free,  very  short 
Female  flowers  solitary  or  several  together  at  the  ends  of  branches ;  calyx 
tabular,  adhering  to  the  ovary,  4-toothed,  4  small  petals  in  the  sinus  be- 
tween the  teeth.  Stigmas  2,  more  or  less  fleshy,  fimbriate.  Fmit  with 
a  thick  coriaceous  or  fleshy  pericarp,  enclosing  a  hard  woody,  mostly  irreg- 
ularly-furrowed endocarp  or  nut-shell.     Embryo  sweet,  edible. 

1.  J.  regia,  Linn. ;  Koxb.  FL  Ind.  iii.  ^Z\.— Walnut— Nay er,  French  ; 
WaUntus,  Grerman.  Sans,  Akalwta,  dkhota.  Pers.  Chdrmayhz  (four 
brainfl  or  kernels),  used  in  Kashmir  and  Afghanistan.  Vem.  AkhroL 
Local  names :  Ughz^  waghz,  Afghanistan  ;  Akhor^  khor,  krot,  dun^  Kash- 
mir ;  Kdbotang,  ihdhka,  Pb. ;  Starga,  Ladak ;  Kd,  Kunawar ;  AkhoTy 
khoTy  kharot,  karot,  Jaunsar  and  Kamaon. 

A  large  tree,  youngest  shoots  velvety  or  with  floccose  pubescence.  Leaf- 
lets elliptic-oblong,  entire  (rarely  serrulate),  subconaceous,  glabrous,  with 
tufts  of  hairs  in  the  axils  of  nerves  beneath,  main  lateral  nerves  prominent, 
15-20  pairs ;  terminal  leaflet  largest,  petiolulate,  the  lateral,  3-4  sometimes 
6^  pair,  subeessile,  nearly  opposite,  Uiose  near  the  base  smaller ;  common 

Etiole  6-12  in.  long,  glabrous  or  hoary.  Male  catkins  appearing  with  the 
nres  in  the  previous  year's  axils  and  on  the  previous  yearns  wood,  some- 
times in  pairs,  green,  pubescent,  cylindric,  2-5  in.  long ;  bracts  pedicellate, 
oblong,  with  6  perianth-lobes  and  10-20  stamens,  the  buds  of  the  coming 
year's  catkins  being  ready-formed  in  the  leaf-axils.  Female  flowers  1-3, 
limb  of  calyx  minute,  indistinctly  toothed,  petals  linear-lanceolate,  green, 
Taiying  in  length,  sometimes  half  the  length  of  ovary.  Fruit  green,  ovoid, 
glabrous,  2  in.  long,  enclosing  a  brown,  irregularly-furrowed  nut,  which  is 
2-VBlyed,  acute  at  the  upper  end  and  divided  by  2  thin  coriaceous  dissepi- 
ments into  4  incomplete  colls,  one  dissepiment  separating  the  2  cotyledons, 
the  other  dividing  them  at  the  back  into  2  lobes.  Seed  with  2  integu- 
ments, the  outer  yellowish  brown,  the  inner  white,  very  fine. 

Of  the  varieties  described  in  DC.  Prodr.  xvl  ii.  136,  the  following  may 

2  I 
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be  mentioned,  a.  tenera,  shell  of  nut  thin,  firagile.  /S.  beloudehurtana^ 
leaflets  2  pair,  entire,  the  terminal  leaflet  8-10  in.  long.  Belachistan 
near  Quetta  (a  few  trees  only.  Stocks).  7.  kamaonia,  petiole  rostj-tomen- 
tose,  leaflets  oblong-lanceolate,  entire,  6-9  in.  long,  fruit  pubescent,  shell 
of  nut  thick  and  very  hard.  Kamaon  and  Jaunsar  (cultivated,  and  wild 
on  the  head-waters  of  the  Dharaghad,  June  1873,  D.R) 

Wild  in  many  forests  of  the  North-West  Himalaya  and  in  Sikkim ;  also^ 
according  to  the  generally  received  opinion,  in  trans-Caucasia  and  probably  in 
Armenia.    C.  Koch,  however  (Dendrologie,  i  584),  states  that  the  tree  is  not- 
wild  in  either  of  these  countries  or  in  Asia  Minor,  and  suggests  that  its  home  may — 

possiblv  be  found  in  Central  Asia.    Cultivated  in  Afghanistan,  Beluchistan,  on 

the  hills  in  the  trans- Indus  territory,  at  5000-6000  ft.  near  villages ;  abundantl^v — 

in  Kashmir,  in  the  North-West  Himalaya  between  3500  and  10,000  ft.,  both  in 

the  outer  ranges  and  in  the  inner  arid  tract,  in  Nepal,  Sikkim,  and  the  KflHin     ■ 


hills.     In  Kunawar  its  upper  limits  are  Spui  on  the  right  and  Namgia  on  th< 
left  bank,  and  in  Nubra  it  is. cultivated  up  to  nearly  11,000  ft.    Grown  an< 
bears  fruit  in  gardens  in  Peshawar,  grows  but  does  not  bear  fruit  in  Calcutta. 
Commonly  cultivated  in  Europe  and  Western  Asia.    In  Western  Europe  th 
Walnut  is  grown  nearly  to  58°  N.L.  in  Ross-shire,  but  only  in  sheltered  plac 
Near  Edinburgh  the  tree  grows  with  vigour,  but  ripens  its  fruit  only  in  the  fini 
and  hottest  summers  (Selby,  British  Forest  Trees,  44).  On  the  east  side  of  Euro^ 
it  IB  found  to  52°.    It  was  known  to  the  ancients,  and  Pliny  states  that  it  w~ 
brought  from  Persia  (A.  De  CandoUe,  Geographic  Bot  393, 968).  Leafless  in  win 
ter,  the  new  foliage  comes  out  from  Feb.  to  April,  according  to  elevation,  and  thi 
flowers  appear  about  the  same  time.   The  fruit  ripens  July-Sept.   Attains,  und 
favourable  circumstances,  80-100  ft.  and  a  girth  of  10-15,  and  not  rarely  of  20 
Instances  of  large  trees  are  :  22  ft.  girth  at  Sali  on  the  Chenab  at  8200  ft. ; 
ft.  Kullu,  Stewart ;  17  ft.  and  100  ft.  high,  Tutwa  forest,  Dharaghad,  Jaunsar, 
D.B.    Old  trunks  are  often  buttressed.     In  Ladak  the  trees  have  short 
not  exceeding  7-8  ft.  girth,  with  a  low  rounded  crown.    Bark  ^  in.  thick,  silv 

or  dark  grey,  sometimes  mixed  with  reddish  brown.    Sapwood  grej^h  white 

Heartwood  brown  or  greyish  brown,  often  veined  with  aarker  shades,  darke 
near  the  centre.    Weight,  40-48  lb.  (Europe).    Medullary  rays  short,  moderatel; 
broad,  numerous.     Pores  eaual  in  size  and  imiformly  distriouted,  solitary  or  i 
radial  groups  of  2-4,  annual  rings  distinct ;  besides  the  annual  rings,  numero 
minute  concentric  lines.    The  heartwood  is  very  durable,  works  well  and  doe^s 
not  warp  or  split ;  it  is  a  beautiful  furniture-wood  and  polishes  well ;  the  prin.  ~ 
cipal  use  is  for  gun-stocks.    It  is  also  used  for  turning,  and  in  Kashmir  mncSi 
of  the  lacquered  ware  is  made  of  it.    The  bark  is  largely  exported  to  the  {^ns, 
and  sold,  under  the  name  of  danddsa,  to  clean  the  teeth  and  stren^en  the 
gums.    It  is  also  used  (on  the  Bias)  as  a  dye-stuff  and  in  native  medicme.    The 
twigs  and  leaves  are  used  as  winter  fodder,  which,  with  hay,  is  often  stored  on 
the  large  boughs  of  the  tree.    On  the  Sutlej  it  is  said  that  trees  which  are 
lopped  for  fodder  will  continue  yielding  fruit,  provided  they  get  rest  ereiy 
fourth  year.     The  nut,  however,  is  the  most  important  produd;  of  the  tree ; 
that  of  the  wild  tree  has  a  thick,  extremely  hard  shell  with  a  small  kenel, 
which  is  rarely  eaten  :  the  cultivated  varieties  are  numerous,  one  much  valued 
in  Kashmir  is  called  ka^hazi  (paper-shelled).    Where  the  tree  is  most  commonly 
cultivated,  in  Kashmir,  Pangi,  and  Kunawar,  Walnuts  form  an  important  article 
of  food.    They  are  also  exported  largely  to  the  plains,  to  Bengal,  and  the  rest 
of  India.    Oil  is  made  of  them  in  Europe  and  in  India.    The  outer  covering  of 
the  fniit  is  employed  as  a  dye  in  Kashmir  ;  in  £uro|>e  it  is  used  for  tanning,  as 
well  as  the  bark  of  the  tree.    The  tree  produces  fruit  at  an  early  age.    On  the 
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Chenab  and  in  Kunawar  it  does  not  ripen  its  fruit  well  at  an  elevation  above 
9500 IL  The  wild  Walnut  merits  cultivation  as  a  forest-tree  on  account  of  its 
timber  ;  when  grown  in  compact  masses  it  cannot  be  expected  to  produce  much 
fruit,  bat  the  timber  would  probablv  prove  one  of  the  most  valuable  of  the 
leaf-bearing  trees  of  the  North- West  Himalaya,  and  it  has  the  advantage  of  not 
being  too  heavy  for  floating.  The  tree,  however,  requires  a  rich  and  deep  soil, 
aod  will  probably  not  prove  to  be  a  rapid  grower. 

J.  nigroy  L.,  the  Black  Walnut^  sometinies  called  Bladk  Hickory y  of  North 
America^  particularly  in  Ohio  and  Kentucky,  south  to  Florida  and  Texas,  has 
senate,  ovate-lauceofate,  long-acuminate  leaflets,  and  a  spherical  incompletely 
4-celled  nut.  Wood  beautifully  veined,  valued  for  furniture,  heavier  than  thi^ 
of  J,  rtgia  (lighter  according  to  Nordlinger,  Techn.  Eigensch.  d.  Holzes,  522). 

J.  cincrea,  L.,  the  Butternut  of  Canada  and  the  Northern  States,  has  obloiig- 
laneeolate,  downy  leaflets,  an  oblong  nut,  2 -celled  at  the  base. 

2.  EHQELHABDTIA,  Loschenault 

Resinous  trees  or  large  shrubs.  Leaves  sometimes  apparently  paripin- 
nate  by  the  abortion  of  the  terminal  leaflet  Male  flowers  in  cylindric 
late(ral  catkins.  Perianth  of  3-6  lobes,  adnate  to  a  lateral  generally  stip- 
itate  often  3-lobed  bract  Stamens  4-12,  anthers  subsessile.  Female 
flowers  in  long  drooping  bracteate  spikes.  Calyx  adnato  to  the  ovary 
with  a  4-dentate  limb.  Petals  none.  Stigmas  2,  sessile,  linear,  papillose. 
Bract  cup-shaped,  enclosing  the  flower,  limb  divided  into  4  unequal  seg- 
ments, the  inner  rounded,  often  crenate,  the  three  outer  membranous, 
veined,  generally  oblong,  the  middle  one  longest  Fruit  small,  enclosed 
by  the  enlarged  bract ;  pericarp  thin,  firmly  adhering  to  the  endocarp. 

1.  B.  Oolebrookiana,  Lindl.  in  Wall.  PL  As.  rar.  t  208.— Vem.  Ttmar 
rukhf  Pb. ;  MotoUy  gohar  mowa,  hodal  moxca,  Kamaon  ;  Khumm,  Banda. 

A  large  shrub  or  moderate  -  sized  tree,  the  current  year's  branchlets 
tomentose  or  pubescent.  Leaves  generally  approximate  near  the  ends  of 
branches,  mostly  imparipinnate,  leaflets  3-5  pair,  nearly  opposite  or  alter- 
nate, shortly  petiolulate,  elliptic-oblong,  obtuse  or  acute,  base  unequal- 
sided,  subcoriaceous  when  full-grown,  pubescent  or  tomentose  when 
young,  the  upper  side  glabrous  when  full-grown,  the  under  side  tomen- 
tose or  with  minute  round  yellowish  scales;  main  lateral  nerves  10-15  on 
either  side  of  midrib,  joined  by  prominent  reticulate  and  intramarginal 
veins.  Male  catkins  numerous,  3-5  in.  long,  generally  clustered  at  the 
base  of  the  female  spikes.  Bract  stipitate,  more  or  less  3-lob6d,  bearing 
4-5  oblong  obtuse  scales,  one  generally  at  the  base,  the  others  at  the  top 
or  along  the  sides  of  the  bract,  and  6-8  sessile  hispid  mucronulate  anthers. 
A  tuft  of  hairs,  in  the  place  of  a  rudimentary  ovary,  not  rarely  between 
the  anthers.  Female  spikes  pedunculate,  5-6  in.  long,  drooping,  lax  when 
in  flower,  cylindric,  compact  when  in  fruit,  outer  bracts  in  fruit  spathulate- 
oblong,  obtuse,  the  middle  one  1-1^  in.  long,  the  two  lateral  ones  half 
that  length,  each  with  a  prominent  midrib,  and  reticulate  veins,  with 
minute  round  scales,  glabrous  or  pubescent,  the  inner  bract  irregularly 
dentate,  hispid  with  long  stifl*  hairs. 
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Siwalik  tract  and  outer  North-West  Himalaya,  ascending  to  6500  ft.,  common 
and  often  gregariona,  covering  large  areas  on  dry  hillsideB  in  Kamaon  and 
Garhwaly  extending  to  tlie  Chenab,  out  scarce  west  of  the  Jumna.  Kalliangarh 
hills  in  iJhe  Banda  district  Leafless  during  part  of  winter ;  the  flowers  appear 
with  the  young  leaves  in  March  and  Apri^  and  the  fruit  ripens  in  May.  jSark 
light  or  dark  grey.    Attains  a  girth  of  4-5  fL  in  North- West  India. 

Farther  researches  on  the  spot  will  probably  show  that  this  species  is  only 
a  tomentose  and  small-sized  variety  of  £,  spicaia,  Blume  Flora  Javae.  1. 1,  5,  of 
Nepal,  Sikkim,  East  Bengal,  Burma,  and  the  Indian  Archipelago.     In  Java  this 
is  A  gigantic  tree,  150-200  ft.  high,  with  pale-red,  hard,  and  heavy  wood,  made 
into  (solid)  cart- wheels  and  gigantic  cattle-troughs.     The  leaves  are  more  gla- 
brous, the  leaflets  more  oblong  and  acuminate,  petiolate  or  sessile,  the  female 
spikes  are  12-20  in.  with  bracts  2  in.  long,  and  tine  male  catkins  4-8  in.  long. 
The  bracts  of  the  male  flowers  often  terminate  in  a  mucro,  and  they  are  some- 
times abnormally  lengthened  out  into  a  3-lobed  bract,  similar  in  appearance  to 
the  outer  lobes  of  the  female  bracts.    The  scales  attached  to  these  bracts  vaiy 
in  size  and  shape,  from  linear-oblong  to  triangular,  and  the  number  of  stamens 
in  one  flower  is  between  4  and  10.    In  the  female  flower  the  styles  are  some- 
times bifid. 

£.  Roj^rgJUana,  Lindl.  in  Wall.  PL  As.  rar.  t  199 — Syn.  Juglxms  ptero- 
coccOy  Roxb.  Fl.  Ind.  iiL  631 — ^is  difficult  to  identify.     Roxburgh's  figure  exactly 
represents  the  habit  and  fruit  of  E,  spuxUa^  Blume,  for  which  it  is  probably  in- 
tended.   Casimir  De  Candolle  identifies  it  with  that  tree,  but  the  repreeentft- 
tion  and  description  of  the  male  flower  is  entirely  diflerent     Roxburgh  aescribes 
and  figures  (111.  in  Herb.  Kew,  2395,  copi^  in  PL  As.  rar.)  the  male  flower  as 
consisting  oi  4  r^[ular  scales  or  sepals,  with  3  stamens  at  the  base  of  each,  and 
in  the  plate  these  stamens  surround  what  appears  to  be  intended  for  a  mdiinen- 
tary  ovary.    The  female  flower-spikes  also  are  erect,  and  not  longer  than  the 
male  catkins.    I  have  seen  no  specimens  at  all  corresponding  to  the  plate,  and 
probably  there  was  a  mistake  in  the  original  drawing.    Wallich's  spedmens 
from  Nepal  marked  E,  RoxburghianOj  agpree  with  E,  spieata,  Blume.    It  seems 
remarkable  that  WaUich,  who  was  acquainted  with  the  tree,  should  have  over- 
looked the  error  in  the  original  drawing  when  publishing  it  in  his  Asiatic  Phints. 
Roxburgh  states  that  the  bark  of  JtigUins  pterococca  is  thick,  dark-brown,  pos- 
sessing much  tannin,  and  is  reckoned  by  the  natives  (of  Silhe^  where  it  is  called 
Bolas)  the  best  they  are  acquainted  with  for  tanning. 
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Shrubs,  climbers,  undershrubs,  rarely  trees,  the  branches  articulated  at 
the  nodes.  Leaves  opposite  (Gnetum)  or  rudimentary,  consisting  of  & 
2-lobed  sheath  (Epliedra),  Flowers  monoicous  or  dioicous,  in  heads  or 
spikes.  Male  flowers  consisting  of  2-8  monadelphous  stamens,  enclosed 
in  a  2-fld  sheathing  perianth ;  filaments  connate  into  a  fleshy  colninn ; 
anthers  1-  or  2-celled  ( 3-celled  in  the  abnormal  genus  Welwitschic^,  Female 
flowers  consisting  of  a  naked  ovule,  enclosed  by  a  sheathing  or  imbricate 
bract,  and  seversd  integuments,  one  of  which  is  often  prolonged  into  a  fili- 
form appendix  resembling  a  style.  Fruit  1-  or  2-6eeded,  enclosed  in  the 
more  or  less  succulent,  persistent  fleshy  bracts.  Embryo  in  the  axis  of  a 
copious  albumen,  with  2  foliaceous  cotyledons,  radicle  superior. — ^Royle 
HI.  347. 
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1.  EPHEDBA,  Toum. 

Shrabe  or  nndershrubs  with  nodose  stems,  and  articulate  opposite  or 
whorled  branches.  Wood  analogous  in  structure  to  the  wood  of  conifers, 
composed  of  rays  and  wood-cells  with  discs.  Leaves  reduced  to  a  mem- 
branous sheath  with  2  opposite,  sometimes  linear  lobes.  Flowers  dioicous, 
rarely  monoicous,  in  terminal  and  lateral  short,  bracteate,  sessile  or  pedun- 
culate spikes,  opposite  in  pairs  or  whorled.  Male  flowers  in  the  axils  of 
opposite  bracts,  forming  an  ovoid  4-20-flowered  spike ;  anthers  2-10,  two- 
celled,  opening  by  pores  at  the  top.  Female  spike  of  2  flowers,  rarely  1, 
endowed  by  a  membranous  bifid  or  bipartite  sheath,  surrounded  at  the  base 
by  numerous  imbricate  bracts.  Seeds  two,  flat  on  the  inner,  convex  on 
the  outer  face,  rarely  1  seed  only. 

Bnnches  erect,  internodes  1-2  in.  loDg  ;  anthers  6-10,  stipitate  ; 
tube  of  inner  sheath  of  female  flowers  short,  included  within 
the  outer  bracts,  bifid,  lobes  exserted  .        .        .        .         1.  E.  vulgaris. 

Branches  slender,  flaccid,  sometimes  scandent,  internodes  1-4  in. 
long ;  anthers  2-6,  sessile ;  tube  of  inner  sheath  of  female 
flowers  exserted,  truncate  or  indistinctly  2-lobed         .        .        2.  £.  Alie, 

1.  E.  ▼olgaris.  Rich.  ;  DC.  Prodr.  xvi.  ii.  354. — Syn.  E.  monostachya, 
and  dutaehya,  Linn,  j  Iteichenb.  Ic.  Fl.  Germ.  t.  539.  Yem.  AeTtidnia^ 
hudshur^  biUshur,  chewa^  Pb. ;  Khanda,  khanjia,  Kunawar ;  Tse,  tsapatt^ 
trano^  Ladak. 

A  smaU  rigid  shrub,' branches  green  or  brownish,  cylindric,  with  numer- 
ous raised  scabrous  lines,  internodes  1-2,  sometimes  2|  in.  long,  sheaths 
yellow  or  brown,  with  a  white  membranous  edge  and  2  acute  teeth,  shorter 
than  sheath.  Male  spikes  yellow,  subsessile,  in  lateral  or  terminal,  often 
whorled  clusters  ;  anthers  6-10,  the  inner  ones  stipitate.  Female  spikes 
lateral  or  terminal,  in  pairs  or  whorled  clusters,  subsessile  or  short-pedun- 
culate ;  tube  of  inner  sheath  short,  included  within  the  outer  bracts,  2-fid, 
lobes  exserted.  Fruit  ovoid,  succulent,  sweet,  pale-  or  bright-red  when 
ripe,  \  in.  long,  seeds  2. 

Dry  stony  hills,  Afghanistan  and  Beluchistan,  inner  arid  and  intermediate 
Himalaya,  Jhelam,  Chenab,  and  Sutlej,  between  7800  and  12,800  ft.  (Umi  the 
lower  limit  in  Kunawar),  West  Tibet  to  16,600  ft.  (Stewart),  inner  Kamaon  and 
inner  Sikkim,  and  adjoining  parts  of  Tibet,  ascendii^  to  16,000  ft.,  South  Europe, 
North  Africa,  Western  Asia,  Caucasus,  Siberia.  ]^.  April-June,  later  at  high 
elevations ;  the  fruit  ripens  Aug.-Oct.  At  high  elevations,  often  not  more  than  a 
few  inches  high,  lower  down  attains  2-4  ft.,  with  woody,  often  gnarled,  stems,  and 
numerous,  opposite  or  whorled,  straight  erect,  and  often  tuberculate  branches. 
Bark  grey,  rugose,  inner  substance  fibrous,  brown,  very  touch.  Wood  whitish- 
yellow.  The  fruit,  which  looks  pretty,  clustered  on  the  dark-green  branches,  is 
very  sweet,  and  is  eaten  in  some  places — e.  g.,  on  the  Sutlej.  The  branches  are 
browsed  by  goats,  the  Yak  does  not  touch  them.  In  tiie  treeless  parts  of  Ladak 
the  woody  roots  and  stems  are  iised  as  fuel. 

2.  E.  Alte,  C.  A  Meyer— Tab.  LXIX.— Yersuch  einer  Monographie 
d.  Qattung  Ephedra^  St  Petersburg,  1846,  75.— Syn.  E.  ciliaia^  Fischer 
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et  Meyer.     Arab.  Alte.     Yem.  Kuchan,  nikki  (small),  kwrkany  bratia, 
tandalay  laatuk,  nangarwal,  Pb. 

A  sbrub  with  slender  flaccid,  generallj  whorled  branches ;  branchlets 
often  filiform,  with  numerous  raised  longitudinal  lines,  often  rough  with 
short  hairs,  internodes  1-4  in.  long,  sheaths  very  short,  with  two  tri- 
angular or  linear  teeth  longer  than  sheath,  often  prolonged  into  nairow 
linear  leaves.  Male  spikes  sessile,  in  lateral  or  terminal,  often  whorled 
clusters ;  anthers  2-5,  sessile.  Female  spikes  pedunculate,  solitary  or  in 
pairs ;  tube  of  inner  sheath  exserted,  truncate  or  indistinctly  2-lohei 
Fruit  ovoid,  succulent,  tasteless,  J  in.  long,  red  when  ripe. 

Plains  of  the  Paiijab  and  Sindh,  ascending  in  the  Salt  range  to  3000  ft.  Af- 
ghanistan, Persia,  Arabia,  Aden,  SinaL  Madden,  As.  Soc.  Joum.  xvii.  L  404,  men- 
tions an  Enhedra  in  Rajputana  (Vem.  Phoky  generally  the  name  of  CalligoMm 
polygonoiaes) ;  if  an  Ephedra,  it  probably  is  this  species.  Somewhat  gregari- 
ous, forming  dense  clumps  of  low  brushwood  in  the  most  arid,  sandy  or  itony 
places  ;  branches  brown  or  somewhat  glaucous,  often  scandent  on  other  trees. 
FI.  March,  April  (sometimes  in  October) ;  the  fruit  ripens  in  May,  and  is  often 
long  persistent.  Bark  brown,  bunches  of  stem  and  branches  are  sometimes  used 
for  cleaning  brass  dishes. 

E.  (data,  D»«- ;  DC.  Prodr.  358,  is  a  much  laicer  shrub,  9-10  ft  high,  with 
stiff  erect  branches,  marked  by  having  bracts  and  sneath  of  female  flowers  widia 
broad  white  membranous  margin,  the  inner  sheath  of  the  female  flowers  nearlj 
2-partite  to  the  base,  and  3-8  subsessile  anthers  on  a  loDg-exserted  column. 
Deserts  of  North  Africa,  from  Algeria  to  Eg3rpt,  Sinai,  Persia. — ^Aitchison  (Cat 
142^  Quotes  "  Edgeworth,  Multan."  I  have  not  seen  specimens  ;  Edgewoith  in 
Florula  Mallica  Joum.  Linn.  Soc.  vi.  194,  enters  E,  aJUUa  (without  auth.)^ 
which  may  possibly  be  intended  for  E.  alaia,  Schimp.,  a  synonym  of  E,  AlU- 

Gnetum  scandens,  Roxb.  Fl.  Ind.  iii.  518 — Syn.  G,  edtUe,  Blume ;  Vera. 
KumJbal,  umbli,  Bombay — is  a  stout  climbing  shrub,  with  opposite  coriaceous 
elliptic  -  oblong  petiolate  leaves,  5-6  in.  long,  which  turn  olack  in  diying ; 
flowers  monoicous  in  cylindric  verticillate,  paniculate  spikes,  with  ntunerous 
short  annular  sheaths,  the  flowers  mixed  with  articulate  hairs  closely  packed  m 
their  axils.  Male  flowers  monandrous,  anthers  of  2  distinct  cells,  opening  hy  a  slit 
at  the  apex,  at  the  end  of  a  thick  column,  protruding  from  a  thick  clavate  angular 
sheath,  which  splits  in  two.  Female  flowers  consistmg  of  nmnerous  naked  ovulea 
similarly  arranged,  and  mixed  with  articulate  hairs.  Fruit  an  oblong  l-seeded 
drupe,  \-\\  in.  long,  narrowed  into  a  thick  short  stalk,  red  when  npe.  Tl^ 
seeds  are  eaten.  Common  in  the  dense  forests  of  the  Western  Gnats  and 
the  Konkan — ^East  Bengal,  Burma,  Indian  Archipelago,  China.  The  wood 
of  Gnetum  consists  of  a  large  number  of  distinct  wedge-shaped  ligneous  mafiso, 
which  are  arranged  in  concentric  circles,  and  separated  by  cellular  tissue.  It 
thus  resembles  the  wood  of  Mefiupermacece  (p.  10). 

Order  LXXVI.  .  CONIFEBiB. 

Shrubs  or  trees,  generally  evergreen  and  resinous.  Wood  without 
vessels,  hence  on  a  horizontal  section  without  pores,  consisting  of  medm- 
lary  rays  and  long  thick- walled  wood-cells,  tapering  at  the  ends,  with 
circular  discs  (lenticular  cavities  between  the  walls  of  adjoining  cells);  on 
the  sides  parallel  to  the  rays  ;  in  the  wood  of  roots  on  all  sides.  The  ^' 
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pentine  (reein)  is  generally  secreted  in  large,  branching,  intercellular  ducts 
Hned  by  thin-walled  cells,  either  in  the  bark,  or  in  the  wood,  vertical 
in  the  mass  of  wood-cells,  and  horizontal  in  the  medullary  rays.  The 
annual  rings  are,  as  a  rule,  distinctly  marked  by  a  belt  of  thick-walled 
wood-cells  in  the  outer  (autumn)  wood,  and  a  belt  of  larger  wood-cells 
with  thin  walls  in  the  inner  (spring)  wood  of  the  succeeding  year.  In 
many  coniferous  woods  the  inner  belt  of  each  annual  ring  is  soft,  and 
the  outer  belt  compact  and  hard.  Leaves  alternate,  rigid,  scale-like, 
subulate,  acicular  or  linear,  rarely  with  a  broad  blade ;  without  stipules* 
Flowers  monoicous  or  dioicous,  without  perianth.  Male  flowers  in 
deciduous  catkins.  Female  flowers  solitary,  capitate,  or  in  spikes  (cones), 
consisting  of  one  or  several  ovules  adnate  to,  or  surrounded  by  carpel- 
kry  scales.  Albumen  fleshy  and  oily  (in  Araucaria  farinaceous) ;  coty- 
ledons generally  more  than  two,  whorled. — Royle  111.  348.* 

According  to  Parlatore,  in  DC.  Prodr.  xvi.  ii.,  this  Order  comprises  216 
species.     I^ose  of  North- West  India  belong  to  the  following  tribes : — 

Abietinem  (Pinece,  Parlatore). — Fruit  a  cone,  with  numerous  imbricate, 
carpellary,  generally  woody  scales,  each  bearing  at  its  base  two  seeds 
(developed  from  inverted  ovules)  and  inserted  in  the  axil  of  a  bract, , 
the  bract  often  dry  and  not  apparent  when  the  fruit  is  ripe — Pinus, 
Cedrus,  AbieSf  Lariz. 

CupresnnecB, — Fruit  with  few  carpellary  scales,  varying  in  shape  and 
substance,  sometimes  fleshy,  each  bearing  at  its  base,  or  on  the  stalk 
when  the  scales  are  peltate,  1-  or  numerous  seeds  (developed  from 
erect  ovules^.     No  bracts — CupresatiSy  JuniperuSy  CallitriSj  Biota. 

TaxinecB  (a  distinct  Order  of  many  botanists). — Fruit  1 -seeded  (1  erect 
ovule),  supported  by  a  few  imbricate  scales — (in  Taxus  surrounded 
by  a  fleshy  cup-shaped  disc)  TaoMSy  Podocarjnis, 

There  are  two  other  tribes — Arati€ariece  and  Taxodiem — to  which  the 
following  remarkable  trees  belong :  Araucaria  Bidmlli,  Hook.,  the 
Bunya  Bunya  of  the  aborigines  of  North-East  Australia  in  2T  S.L.  A 
tall  tree  with  a  straight  stem  and  numerous  tiers  of  short  rigid  whorled 
Inanchea.  The  cones,  which  are  said  to  ripen  every  third  or  fourth  year 
anly,  are  nearly  as  lai^  as  a  man's  head,  and  contain  numerous  large  far- 
inaceous seeds,  which  are  an  important  article  of  food  of  the  inhabitants. 
The  cones  of  Araucaria  consist  of  numerous  imbricate  carpellary  scales, 
each  scale  with  only  1  seed  at  the  base. 

The  seeds  of  A.  imbricata,  Pavon,  are  also  eaten.  This  tree  grows  on 
the  higher  mountains  of  Chili  (36''-48°  S.L.),  is  hardy,  though  it  is  occa- 

*  Begarding  the  Coniferons  trees  of  the  N.W.  Himalaya,  the  following  papers  in 
the  Joom.  Agric.  and  Hortic.  Society  of  India  contain  much  valuable  information  : 
Madden,  Obsenrations  on  some  of  the  Pines  and  other  ConifoTons  Trees  of  the  Northern 
Himalaya,  and  on  Himalayan  Conifene,  vols.  iv.  and  viL,  1845,  1850 ;  Cleghom, 
Notes  upon  the  Pines  of  the  N.W.  Himalaya,  vol.  xiv.,  1866.  Of  official  reports,  the 
report  on  the  Deodar  forests  of  Bussahir,  by  D.  Brandis,  J.  L.  Stewart,  and  Capt.  £. 
Wood,  Calcutta,  1865,  contains  most  information  on  the  growth  and  natural  history 
oi  the  Himalayan  Conifers. 
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sionaUy  injured  by  seTere  frost,  and  extensiYely  coltiyated  in  EngUnd, 
where  it  was  introdaced  in  1796,  the  highest  specimen  being  at  Dzopmore, 
50  ft  high  in  1871.  This,  like  the  other  species  of  this  genns,  continnes 
its  growth  thronghont  the  year;  the  bnds  are  open,  not  enclosed  in  soles; 
and  yonng  leaves  are  being  formed  at  all  times  of  the  year.  The  wood  of 
some  Araucarias  is  supposed  to  have  no  proper  annual  rings ;  the  am- 
centric  bands  are  often  incomplete,  and  are  believed  not  to  in<Ucate  any 
periodical  interruption  of  the  vegetation,  like  that  which  caoses  tbe 
formation  of  annual  rings  of  other  coniferous  and  leaf-bearing  tree& 

The  tribe  of  Taxodiece  includes,  besides  many  other  interesting  trees  d 
North  America,  Japan,  China,  Australia,  and  South  Africa,  the  two  giants 
of  California,  Sequoia  sempervirens^  EndL,  and  S.  gigcmieOy  Toney  (  WdHng- 
tonia  giganteoy  Lindley).  The  former,  the  Redwood  of  the  coast,*  is  found 
in  a  narrow  belt  between  34°  and  42°  N.L.  in  the  mountains  of  Califonda ; 
it  has  been  known  to  attain  300  ft.,  with  a  girth  of  55  ft.  Its  cones  are 
1  in.  long,  the  timber  is  excellent^  and  it  coppices  vigorously. 

Sequoia  gigantea^  the  Wdlingtonia  or  Mammothrtreey  is  well  known  is 
the  reputed  tallest  tree  on  record,  attaining  300  to  330  ft.,  and  a  drcius- 
ference  of  80-100  ft  One  individual  is  stated  to  have  been  450  ft  bi^ 
As  regards  height,  Eucalyptus  Globulus  and  Miqua  of  Tasmania,  and 
other  Australian  Eucalypti  (p.  231),  rival  the  Califomian  tree.  AIm 
Douglasii  (p.  527)  and  Sequoia  sempervirens  probably  stand  in  the  sec- 
ond rank  ;  and  Antiaris  innoxia  (p.  427),  with  tiie  Deodar  (p.  518),  unda 
exceptionally  favourable  circumstances,  take  the  third.  Of  Enrc^Mn 
trees  the  Silver  Fir  (p.  529)  comes  next,  but  it  rarely  attains,  even  in  the 
most  luxuriant  and  compact  forests  of  the  Southern  Schwarswald,  200  ft 
£ng.,  one-half  the  height  of  the  WeUingivnia ;  and  it  remains  coIlaide^ 
ably  behind  the  great  variety  of  trees  which  compose  the  dense  eveigxeen 
forests  of  Tenasserim  and  of  the  crest  of  the  Western  Ghats  (where  not 
cleared  for  coffee  plantations),  which  often  form  a  dense  mass  of  vegetar 
tioD,  unbroken  for  miles,  on  an  average  200  ft  high. 

The  Mammothrtree  has  a  much  more  limited  range  of  distribution  than 
any  of  the  other  forest  giants  just  mentioned.  like  the  Deodar^  Fifu* 
excelsay  and  the  Larch  of  the  Alps  and  Carpathians,  it  is  an  inhabitant  of 
the  mountains,  but,  so  fur  as  known  at  present^  it  is  only  found  in  a  belt 
25  miles  long  in  N.L.  38^,  in  the  valleys  on  tiie  west  side  of  the  Sion 
Nevada  of  California  at  an  elevation  of  4000  to  7000  ft 

The  wood  of  the  Mammoth-tree  has  distinct  concentric  rings,  the  inner 
belt  of  each  being  composed  of  soft  spongy  wood,  while  there  is  a  naiiow 
but  hard  and  homy  outer  belt  of  darker  colour.  It  has  been  asserted  that 
two  or  more  of  such  rings  are  formed  in  one  year.  The  cones  of  &  gig^"^ 
tea  are  2-2|  in.  long ;  they  consist  of  imbricate  scales,  like  the  cones  of 
Abietinea^  but  each  scale  has  5  seeds  at  its  base.  Both  Sequoias  aie 
hardy  in  England. 

Fruit  a  cone  with  imbricate  scales. 
Leaves  peisistent,  in  clnstera  of  2-5,  in  the  axils  of  memlffmn- 
ous  scales ;  cones  ripen  the  2d,  sometimes  the  3d  year, 
scales  thickened  at  the  apex 1.  PiNUS. 
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Leayes  penitteDt,  nnmeroiiB,  in  tufts  at  the  ends  of  arrested 
branchlets ;  cones  requiring  2  years  to  ripen,  scales  broad 

with  a  thin  sharp  edige 2.  Cedrus. 

Lfcayes  persistent,  single,  not  in  tufts ;  cones  ripening  the 

same  year ;  scales  with  a  thin  shi^  edge       ...  3.  Abiks. 

Leayes  deciduous,  in  tufts ;  cones  ripening  the  same  year ; 

scales  with  a  thin  sharp  edge 4.  Larix. 

Fndt  woody  sub^lobose,  witn  peltate  scales,  tightly  closed 
before  maturity ;  leaves  persutent,  closely  adpresscd,  scale- 
like and  imbricate,  or  subulate 5.  Cupressus. 

Fruit  fleshy. 
Female  catkins  ovoid,  of  8-6  coalescent  scales,  fleshy  in  fruit, 

ripening  the  second  year  forming  a  l-3-8eeded  berry      .  6.  Juniperus. 
Female  flowers  solitary,  consisting  of  an  erect  ovule  seated  on 
a  fleshy  disc,  which  enlarges  into  a  fleshy  cup  surround- 
ing the  seed 7.  Taxus. 

1.  PINUS,  Linn. 

Evergreen  monoicous  trees,  the  branches  generally  in  whorls  at  the  base 
of  each  yearns  terminal  shoot.  Leaves  on  the  first  shoots  of  seedlings  and 
on  elongating  branchlets  single,  acicular  subulate  or  squamiform,  bearing 
in  their  axils  arrested  branchlets,  consisting  of  a  short,  tubercular  axis,  and 
a  number  of  membranous  sheathing  scales  which  surround  a  cluster  of  2-5 
adcnlar  leaves.  Axillary  buds  are  as  a  rule  only  developed  into  elongated 
branches  at  the  end  of  each  year's  terminal  shoot,  one  whorl  of  side  branches 
being  formed  annually,  so  that  the  age  of  a  young  tree  may  be  ascertained, 
not  only  by  counting  the  annual  rings  of  the  wood,  but  £dso  by  the  num- 
ber of  whorls  on  the  stem.  There  are,  however,  exceptions :  Pinus  excelsa 
and  Pinaster  often  form  two  whorls  in  one  season,  and  P,  Gerardiana  and 
others  are  apt  to  throw  out  scattered  side  branches,  not  in  regular  whorls. 
The  male  catkins  are  in  the  axils  of  membranous  bracts,  clustered  round 
the  branch  in  a  dense  raceme  at  the  base  of  the  current  year's  shoot,  so 
that  in  those  branches,  which  habitually  bear  male  flowers,  there  are  often 
breaks  in  the  foliage  indicating  the  position  of  previous  year's  catkins. 
Antheriferous  scales  numerous,  imbricate,  each  scale  with  2  distinct  an- 
ther-cells on  its  under  surface,  prolonged  beyond  them  into  a  membranous 
crest.  Female  flowers  on  separate  branches,  solitary  or  in  whorls,  gener- 
ally at  the  end  of  the  current  year's  shoot,  subsessile  or  pedunculate,  ped- 
uncle with  scaly  bracts.  Ovules  inverted,  in  pairs  at  the  base  of  the  car- 
pellary  scales,  each  scale  in  the  axil  of  a  bract  which  disappears  before  the 
firuit  ripens.  Cones  sessile  or  stipitate,  formed  of  the  enlarged  woody 
carpellary  scales,  which  are  more  or  less  thickened  at  the  apex.  Seeds 
oily,  with  a  hard  woody  testa,  in  shallow  excavations  at  the  base  of  the 
scales,  often  winged.     Cotyledons  3-12,  linear. 

Leaves  in  clusters  of  three  ;  cones  ovoid  or  ovoid-eonicaL 
Sheathing  scales  persistent,  fimbriate  at  the  edges;  seeds 

with  a  large  wing 1.  P.  longifolia. 

Sheathing  scales  deciduous  ;  seeds  with  a  short  caducous 

wing 2.  P.  Oerardiana, 

Leaves  in  clusters  of  five  ;  sheathing  scales  deciduous ;  cones 

cylindric,  scales  not  much  thickened  at  the  top    .        .        3.  P.  exceUa, 
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A  two-leaved  Pine  is  described  under  the  name  of  P,  RoyleanOj  Jameson 
(Report  upon  the  Bot.  Gardens  of  the  N.W.  Provinces,  1854,  p.  43,  and  Joum. 
Hort.  Soc.  1855,  52).  The  cones,  of  which  a  number  are  in  the  Kew  Museum, 
are  ovoid-conical,  2  in.  long,  the  ends  of  the  scales  with  a  sharp  hook  similar  to 
the  cones  of  some  varieties  of  P,  si/lvestris.  The  leaves  fwhich  I  have  not  seen) 
are  described  as  2  in  a  sheath,  2-2^  in.  long,  stiff  ana  light  glaucous  green, 
sheaths  short  and  partially  persistent.  Seeds  very  small  with  a  broadish  win^ 
rather  more  than  ^  m.  long.  Cotyleilons  6.  Jameson  states  that  it  was  discovers 
in  1850  by  the  Garden  Seed  Collectors  on  the  Gosainthan  mountain  in  Nepal, 
at  an  elev.  of  10,000  ft  above  the  sea.  Seeds  were  sent  to  England,  from  wnidi 
plants  were  raised  in  the  Hort.  Soc.  Garden  in  1853,  but  mis  is  all  that  is 
known  regarding  this  doubtful  species,  which  Parlatore  doubtfully  suggests 
might  be  P,  Kasya  (DC.  Prodr.  xvL  ii.  390),  but  it  evidently  is  closely  allied 
to  P.  sylvestris.  Another  doubtful  species,  classed  by  Parlatore  under  the 
2-leaved  Pines,  is  P.  persicay  Strangways  (Loudon's  Gardeners'  Magazine,  1839, 
p.  130),  shape  of  the  cone  said  to  be  like  that  of  P.  Pinea,  seeds  large,  with 
gibbous  wings.  Under  this  name  a  2-leaved  Pine  is  cultivated  at  Kew,  be- 
lieved to  be  P.  halepeiisis.  Parlatore  describes  it  with  cylindric  obtuse  conee^ 
and  the  leaves  in  threes  and  fours. 

1.  P.  longifolia,  Roxb.  Fl.  Ind.  iii.  651 ;  Cleghom,  Pines  of  the  N.W. 
Himalaya,  t.  3 ;  Royle  lU.  t.  85.  Sans.  Sarala,  Vem.  Nakhtar  {shdutai^ 
splinters  of  wood),  Afg. ;  Chil,  chir,  drab  chlr^  Pb. ;  SarcU,  Jaonsar ;  Chir^ 
salla,  sapin  (straight  tree),  A»Zo7i,  kolan,  kolainy  kcUlon,  Garhw.,  Kamaon; 
Tkansa,  Royle,  N.W.  Him. ;  Dhup,  Oudh.  In  Sikkim  called  Gniet-kung 
by  the  Lepchas,  and  Teadong  by  the  Bhotias. 

A  large  tree  with  symmetrical  branches  high  np  on  the  trunk,  fonninga 
rounded  head  of  light  foliage.  Bark  rough,  cut  into  polygonal  plates  by  deep 
dark-coloured  furrows.  Leaves  in  clusters  of  three,  9-12  in.  long,  some- 
times longer,  slender,  inner  face  keeled,  so  as  to  be  nearly  triquetrous,  with 
a  rounded  convex  back.  Sheath  persistent,  greyish  brown,  of  nmneioufl 
closely  imbricate  bracts,  fimbriate  at  the  edges  with  long  fibres.  Cones 
on  short  stiff  stalks,  spreading  or  recurved,  solitary  or  in  whorls  of  3-5, 
ovoid-conical,  4-7  in,  long,  3  in.  diam.  above  the  base.  Scales  lJ-2  in. 
long,  I  in.  broad,  and  i  in.  thick  at  the  top,  the  apex  (apophysis)  forming 
a  spreading  or  recurveci  obtuse  pyramidal  beak,  with  4-6  more  or  less  dis- 
tinct rounded  faces.  Seeds  with  a  thin  membranous  wing  ^1  in.  long, 
obtuse,  oblanceolate  and  unequal-sided.  Cotyledons  12  on  the  average 
(Madden). 

Afghanistan,  cultivated  at  Kandahar,  3500  ft.  Kafiristan  at  6000  ft  Eastern 
slopes  of  the  Suliman  range,  where  Dr  Stewart,  in  1860,  supposed  its  lower  limit  to 
be  over  9000  ft.,  Pb.  PI.  226.  Abundant  in  the  Siwalik  tract  and  outer  Himalaya 
from  the  Indus  to  Bhutan,  generally  between  1500  and  6000  ft.  elevation,  occar 
sionally  ascending  higher,  to  7500  ft.  in  Kamaon.  The  lower  and  upper  limits  of 
this  tree  in  the  different  parts  of  the  Himalaya,  under  different  circumstances,  are 
by  no  means  well  known.  In  the  Panjab,  north  of  the  Sutlej,  1800  ft  is  gene- 
rally regarded  as  the  lowest,  and  5000  ift  as  the  upper  limit ;  at  Simla  the  tree 
grows  as  high  as  7000  ft,  and  this  is  generally  its  upper  linut  in  Kamaon.  Iif 
Sikkim  and  Bhutan  it  does  not  rise  beyond  3000  or  4000  ft  In  the  Sutlej 
valley  this  Pine  skirts,  in  open  forests,  the  trees  standing  far  apart,  the  lower 
slopes  of  the  hills  on  both  sides  of  the  Sutlej  river  as  far  as  the  Wangtu  bridge» 
where  it  reaches  its  upper  limit  in  the  valley.    Cultivated  in  the  plains  of  Nortn- 
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West  India,  and  grows  even  at  Calcutta.  In  England  reouircs  shelter  in  winter. 
Gregarioos,  forming  nearly  pure,  open  forests,  often  ^ntn  scanty  uiidem-ood  of 
Anaromeda,  Berberis,  Rhus  Cotinua,  and  locally  at  lower  elevations,  of  Can'sga 
difiua,  FL  Feb.-April ;  the  cones  require  12-15  months  to  rii)en ;  tliey  open  and 
shed  their  seeds  in  April  or  May,  but  are  long  perHiotent  afterwards,  ro  that  in 
antninn  there  are  numerous  see<lleRs  cones  on  the  triM^s.  Hihl>entrop  (Panjab  Arl>o- 
ricnlt.  178)  states  that  in  the  Panjab  the  seed  rii>enrt  in  October,  nn<l  tliat  the  best 
time  to  collect  seed  is  to  pick  the  conefl  from  Dec.  to  March.  The  leaves  i^eno- 
xally  remain  2-3  years  on  the  branches,  the  oldest  being  shetl  in  May  and  June. 
Attains  70,  and  at  times  l()0-110  ft. ;  trunk  tall,  erect,  straight,  5-7,  rarely  l()-12 
ft.  girth.  Crown  oval  when  young,  rounded  when  old,  extremities  of  branch- 
lets  turned  upwards,  foliage  of  old  trees  dark,  of  young  trees  lighter  green. 
Bark  ^  in.  thick,  cut  up  bv  deep  fissures  and  cracks  into  irregularly  polygonal, 
sometimes  oblong  thick,  large  grey  or  reddish  plates,  inner  Hubntance  reddish- 
brown,  compact.  Wood  yellowish,  reddiBh-white  or  l)rown,  no  distinct  heart- 
wood.  The  weight  of  seasoned  Chir,  according  to  ex])eriments  made  at  Rurki, 
is  27  lb.,  and  the  value  of  P.  932  (average  of  10  exp.,  extremes  81H  and  1084). 
Experiments  made  at  Almora  by  Capt  Jones  in  isil,  and  reconled  by  Madden, 
give  34-45  as  the  weight  of  unsea8one<l  wood  felled  one  month,  P=»62(5  (15  exp.), 
and  30-41  lb.  for  seasoned  timber,  P=545  (6  exp.)  The  woo<l  is  easy  to  work, 
and  is  extensively  used  in  the  hilla  for  building — roof-trees  are  said  to  last  two 
generations  in  Kamaon — also  for  shingles  where  slate  is  not  available,  at  the  tea 
plantations  for  tea-boxes,  and  there  is  a  con^«iderable  exj>ort  of  it  to  the  plains  on 
•ereral  of  the  Himalayan  rivers.  On  the  Sutlej  and  Bias  it  is  largely  employed  for 
the  bottoms  of  boats.  As  a  rule,  however,  the  wood  is  not  durable; , it  is  attacked 
by  insects,  and  decays  rapidly  when  exposed  to  wet.  In  Kamaon,  alx)ut  Piura, 
and  in  several  places  on  the  Ward  wan  branch  of  the  Chenab,  a' large  proportion 
of  the  trees  have  the  bark  and  the  fibres  of  the  wooil  much  spirally  twisted,  in 
the  same  way,  only  to  a  much  greater  degree  than  is  often  seen  in  horse-chest- 
nnts  in  Europe.  The  wood  of  the  twisted  trees  is  useless  for  any  purpose  save 
foeL  It  has  been  supposed  that  the  twist  is  caused  by  the  local  winds,  but  the 
twisted  are  often  mixea  with  straight-grown  trees,  exactly  as  is  the  case  in  an 
avenue  of  horse-che.-tnuts,  and  their  occurrence  is  confined  to  particular  locali- 
ties not  more  exposed  to  the  action  of  the  wind  than  the  neighl>ouring  tracts. 

The  Chir  nrobablv  produces  more  turpentine  and  resin  than  the  other  Coni- 
fers of  the  North-W^est  Himalaya  ;  it  is  obtained  by  making  incisions  in  the 
stem,  or  by  stripping  oflf  the  bark.  The  crude  turpentine  and  resin  is  called 
Biroza  or  ganaha  firoza,  generally  in  N.W.  India,  dhup  in  Oudh,  ben'a  or 
birofa  in  Qarhwal,  and  khcuja  near  Simla.  The  Sanscrit  word  is  Icshlra,  whence 
prooably  the  name  chir.  In  a  report  on  the  resinous  products  of  the  Garhwal 
Forest  Division,  of  March  1867,  K.  Thompson  states  that  the  quantity  of  berja 
annually  brought  down  to  the  markets  at  the  foot  of  the  hills  may  be  assumed 
at  between  1000  to  1200  maunds  of  80  lb.  each,  at  prices  varying  from  3  to  4 J 
rupees  per  maund, — and  he  describes  the  procedure  as  follows :  "  Several  deep 
tnangiuar-shaped  niches  are  cut  into  and  around  the  trunk  of  the  tree.  The 
niches  are  12-18  in.  long,  and  6-8  in.  deep.  The  base  of  the  niche  is  hollowed 
out  so  as  to  form  a  sort  of  receiver  for  the  resin  after  it  exudes.  These  are 
emptied  out  as  fdled,  which  takes  10-15  days  from  the  time  of  first  cutting. 
The  receivers  are  filled  and  emptied  several  times  during  the  season,  which  lasts 
from  15th  March  to  15th  June,  or  3  months.  The  yield  of  an  ordinaiy-sized 
tree  is  10-20  lb.  of  hena  for  the  first,  and  about  a  third  of  the  quantity  the 
second  year,  after  which  the  tree  either  dies  or  is  blown  down.**  In  the  Panjab 
hi  1868  the  crude  resin  sold  for  4-7  rupees  per  maund.  Tar  (mixed  with  turpen- 
tiMe  and  products  of  destructive  distillation  of  wood)  is  also  made  by  filling  an 
earthen  pot  (perfomted  at  the  bottom  with  small  holes)  with  chips  of  resinous 
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wood,  the  pot  is  closed  and  luted  over  with  wet  mud,  pieces  of  dry  cow- 
dung  are  heaped  over  it,  and  lighted.  This  fuel  bums  slowly,  and  the  tar  runs 
into  a  second  smaller  pot  placed  underneath  the  other  in  a  hole  duff  in  the 
ground  (Joum.  As.  Soc.  ii  249).  Spirit  of  turpentine  is  distilled  from  tne  crude 
turpentine  in  the  Panjab,  the  Bijnaur  district,  and  elsewhere  in  North-West 
India  ;  in  the  Panjab  the  crude  turpentine  to  be  distilled  is  mixed  with  water 
and  carbonate  of  soda.  The  residue  Cpale  resin,  colophony)  is  called  sundrcu  in 
Bijnaur.  The  wood  of  stumps  and  oi  trees  which  had  been  notched  and  muti- 
lated is  often  so  full  of  resin  as  to  be  translucent,  and  such  wood  is  used  for 
torches  and  in  place  of  candles,  in  houses  and  mines.  The  bark  is  used  for 
tanning,  and  as  fuel  for  iron-smelting.  Charcoal  is  often  made  of  the  wood. 
The  charcoal  of  the  leaves,  mixed  with  rice-water,  is  used  instead  of  ink.  The 
seeds  (Jcalghoza,  chaLhaUi)  are  eaten,  and  are  of  some  importance  as  food  in 
times  of  scarcity;  they  have  a  strong  taste  of  turpentine. 

The  Chlr  requires  much  light,  and  seedlinss  will  not  sprine  up  tmder  shade. 
Nevertheless  the  regeneration  of  Chir  forests  oy  self-sown  seeoiingB  is  good,  and 
will,  with  properlv-regulated  cuttings,  probably  not  present  any  great  difficulty 
wherever  nres  and  cattle  can  be  excluded.  It  is  easily  raised  from  seed,  but  re* 
earding  its  cultivation  on  a  large  scale  not  much  experience  has  yet  been  gained 
Kibbentrop  (Hints  on  Arboriculture  in  the  Panjab,  179)  states  that  the  tree 
makes  a  long  tap-root  in  its  early  youth,  which  must  not  be  injured  in  trans- 
planting. The  growth  is  moderately  rapid  (4-5  rings  per  inch).  It  has  much 
tenacity  of  life. 

Nearly  allied  is  P,  Kasya,  Royle  ;  DC.  Prodr.  xvi  ii  390,  the  Pine  of  the 
Kasia  hiUs  (2000-6000  ft),  and  ot  the  mountains  east  of  Touncoo,  between  tiie 
Sitang  and  YimzeJin  rivers  in  Burma,  where  I  found  it  in  Feb.  1869,  forming 
extensive  forests  at  elevations  above  3000  ft.,  as  a  large  tree,  attaining  200  ft  in 
height,  the  wood  very  resinous.    {Tinyvhen^  Burm.)    It  has  shorter  and  more 
slender  leaves  (3  in  a  sheath),  the  yoimg  cones  are  recurved,  on  long  bracteate 
stalks,  the  ripe  fruit  is  smaller  than  that  of  P.  longifolia,  2-3  in.  long,  the  top 
of  the  scales  flat  or  convex,  without  any  prominent  beak  at  the  end.    On  the 
Yunzalin  plateau,  the  male  flowers  open  in  Feb.,  and  at  that  time  cones  of 
several  stages  of  growth  are  on  the  trees.    Of  the  tree  in  the  Kasia  hiUs  Hooker 
gives  the  following  account :  "  They  had  5  years'  old  cones  on  them  as  well  as 
those  of  all  succeeding  years  ;  they  bear  male  flowers  in  autunm,  which  impreg- 
nate the  cones  formed  the  previous  year.    Thus  the  cones  formed  in  the  spriM 
of  1860  are  fertilised  in  the  following  autumn,  and  do  not  ripen  their  seede  till 
the  second  following  autumn,  that  of  1852." — Himalayan  Journals,  ii  288.   T^* 
time  of  impregnation  of  the  female  flowers  of  P.  longifolia  merits  farther  in- 
quiry, also  the  time  which  the  cones  require  to  ripen.    It  weuld  be  remarkaUcj 
tnoueh  not  unexampled  (see  Qv^ercus  Suber  and  occidentalis),  if  two  species  so 
closely  allied  were  ifound  to  differ  in  this  respect. 

2.  P.  Qeraxdiana,  WaU.— Tab.  LXVII— Roylo  HL  t  85  ;  aeghoin 
L  c.  t.  4.  Vem.  Chilghoza^  jalghoza,  Afg. ;  Chiriy  prita^  mtrri,  gdlx^Jh 
galgqja^  Chenab ;  Kashtiy  Ravi ;  Ri,  rhi,  Kunawar ;  Katmuchi,  kam^ 
chi,  kaninchiy  West  Tibet.  Called  Koneclia,  kolecJia,  by  the  JuwahirBhu- 
tiyas  (Madden).     The  seeds  :  Neoza,  nioza. 

A  middle-sized  tree  with  a  short  rounded  crown  and  grey  bark,  peeling  on 
in  large  flakes.  Foliage  dark  green,  branches  smooth,  nnt-brown.  Leaves 
in  clusters  of  three,  3-5  in.  long,  stiff,  J  line  broad ;  sheath  and  biacts 
deciduous.  Cones  while  young  (catkins)  erect  on  stent  scaly  peduncles 
1  in.  long,  when  mature  glaucous,  ovoid-oblong,  6-9  in.  long,  4-5  in.  diain- 
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^  base.  Lower  part  of  scales  1-1^  in.  long,  1-1^  in.  broad  at  top,  upper 
irt  recurved,  obtosely  triangular,  compressed,  spinescent.  Seeds  cylin- 
tic,  1  in.  long,  with  a  short  caducous  wing. 

Oommon  in  North  Afghanistan  and  Kafiristan,  abundant  on  the  Safedkoh 
ad  probably  also  at  high  elevations  on  the  Suliman  ranee.  In  the  N.W. 
Einudaya,  locally  in  the  inner  valleys  with  a  drier  climate,  beyond  the  influ- 
nee  of  the  periodical  rains.  Indus  valley  between  Astor  and  lakardo,  and  in 
lilgit.  On  the  Chenab,  common  below  Kilar.  on  a  short  portion  of  the  mcdn 
iver,  and  on  the  Marru,  a  tributary  (5800-8000  n.)  A  few  trees  occur  at  one  place 
a  the  Ravi  (at  8000-8500  ft.)  In  Kunawar,  generally  occupying  the  lower 
bp^  of  the  mountain-sides  near  the  river,  between  6000  and  10.000  ft  (Capt. 
terard  states  up  to  12,300  ft  near  Sungnam),  from  Cheigaon  ana  Jani  to  Han- 
srang  and  Dabling.  Planted  at  Serahn,  15  miles  lower  down  the  valley,  and 
ithin  the  full  range  of  the  monsoon,  but  does  not  bear  fruit  Also  in  British 
kfffawaJ,  between  Malari  and  Bampa,  on  the  route  to  the  Niti  Pass,  at  6000- 
0,000  ft.  (Dr  Jameson,  1846).  Gregarious,  but  not  forming  dense  forests,  fre- 
aently  associated  with  Deodar,  often  on  dry  steep  rocky  slopes,  on  granite  and 
lay-alate  in  Kimawar.  The  male  flowers  appear  in  June  and  July,  and  the  yell ow 
cmen  fcdls  abundantly  at  that  time,  and  is  carried  about  by  the  wind.  The 
ones  ripen  in  the  second  year ;  at  lower  levels  by  the  end  of  September,  at 
igher  elevations  about  the  middle  of  October.  The  leaves  remain  3-4  years  on 
lie  branches.  Attains  30-40,  at  times  50-60  ft.,  with  a  short  straight  trunk  (clear 
f  branches,  to  8  or  10  ft),  girth  6-7,  rarely  12  ft. ;  branches  strong,  horizontal 
r  decurved,  the  ends  turned  up,  forming  a  broad  oval  or  rounded  compact 
foahy  crown.  Bark  grey,  greenish  grey,  often  silvery,  with  darker  blotcnes, 
rithout  fissures  cracks  or  roughness,  exfoliating  in  long  thin  flakes,  leaving  ex- 
lOfled  patches  of  the  fresh,  smooth,  darker-coloured  inner  bark.  The  peculiarly 
mootn  bark  of  this  species,  which  is  never  transformed  into  a  romrh  outer  coat- 
1^  like  that  of  the  other  pines,  was  first  noticed  by  Dr  W.  Homneister,  who 
ocompanied  Prince  Waldemar  of  Prussia  in  his  journey  through  India  in  1845 
ad  1846. 

The  wood  is  used  for  the  hook  which  supports  the  passenger's  seat  on  the 
ingle-rope  swing-bridge  ;  it  probably  is  tou£;h,  but  is  hardly  ever  felled,  as  the 
ree  is  vtduable  on  account  of  the  edible  seeds.  It  is  very  resinous,  and  a  white 
eirin  also  exudes  abundantly  from  the  bark  and  cones.  Baskets  and  rough 
rater-buckets  are  made  of  the  bark.  The  cones  are  plucked  before  they  open, 
od  are  heated  to  make  the  scales  expand,  and  to  get  the  seed  out  Large  quan- 
ities  of  the  seeds  are  stored  for  winter  use  ;  they  form  a  staple  food  of  the  in- 
labitants  of  Kunawar,  are  often  eaten  ground  and  mixed  with  flour.  It  is  a 
ommon  saying  in  Kunawar,  "One  tree  a  man's  life  in  winter."  They  are 
Iflo  exported  to  the  plains,  and  considerable  quantities  are  imported  annually 
Qto  North- Western  India  ^m  Afghanistan  by  the  Khaiber  and  Bolan  Passes, 
rhey  are  oily,  with  a  slight  but  not  unpleasant  turpentiny  flavour.  The  seeds 
ind  an  oil  extracted  from  them  are  used  in  native  medicine. 

To  the  same  section  (Tceda,  with  3  leaves  in  a  sheath)  as  the  preceding  species, 
)elong  three  important  trees  of  Eastern  North  America :  1.  P.  attstrcUis,  Mich- 
mx,  the  Zonflr-Zcavedf  or  Yellow  Pine,  also  called  Pitch  Piiie,  a  large  tree,  which 
ilothes  extensive  dry  sandy  tracts,  known  as  the  Pine  Barrens,  along  the 
ioast  of  South  Virginia,  the  two  Carolinas,  Georgia,  and  Florida.  The  heart- 
irood  is  compact,  heavy  (40-53  lb.  per  cub.  ft),  strong,  durable,  and  much  prized 
n  America  tor  house-  and  ship-building.  It  is  very  resinous,  and  yields  the 
nain  supply  of  American  resin  and  turpentine. 

Michaux  (Forest  Trees  of  North  America,  1819,  ii.  271)  gives  the  following 
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description  of  the  mode  of  procedure,  wliich  is  confirmed  by  other  accounts  : 
In  winter  a  cavity  is  cut  into  the  base  of  the  trunk  about  3  or  4  inches  from  the 
ground,  commonly  of  the  capacity  of  3  pints,  and  about  4  in.  deep.  These  cavities 
are  called  boxes,  and  they  have  the  shape  of  a  large  distended  waistcoat-pocket 
When  the  trees  are  large,  2  or  sometimes  4  boxes  are  excavated  on  opposite 
sides  of  the  trunk.  Two  oblique  gutters  are  made  at  the  edges  of  the  box,  and 
the  surface  of  the  stem  is  hacke^l  or  chipped  above  the  box  ;  this  is  repeated  once 
a- week  ;  the  first  year  the  chippings  extend  12  in.  upwards,  and  are  carried  up 
higher  every  year,  but  after  5  or  6  years  the  tree  is  generally  abandoned.  The 
turpentine  begins  to  run  about  the  middle  of  March,  and  uie  hottest  monthsy 
July  and  August,  are  the  most  productive.  The  boxes  generally  fill  every  three 
weeks,  and  the  turpentine  is  ladled  but  with  wooden  shovels  into  pails.  Fires 
are  the  great  danger,  and  on  that  account  the  ground  at  the  foot  of  the  trees  is 
carefully  cleared  of  leaves  and  herbage.  The  solid  masses  of  resin,  which  con- 
crete on  the  chipped  part  of  the  stem,  are  collected  under  the  name  of  scrap- 
ings. In  ordinary  years  it  is  estimated  that  3000  trees,  which  generally  form 
the  charge  of  one  person,  yield  75  barrels  of  turpentine  and  25  barrels  of  scrap- 
ings in  one  season,  which  supposes  the  boxes  to  be  emptied  &ve  or  six  times 
during  the  season.  The  method  of  collectiim  resin  of  P.  Pincuier^  Larido,  and 
halepermsy  in  France  and  Corsica,  described  at  p.  514,  dififers  essentially 
from  the  American  system,  the  scars  being  flat,  and  the  turpentine  being  col- 
lected either  in  earthen  pots,  or  in  cavities  cut  in  the  roots  or  made  in  the 
sand  at  the  foot  of  the  tree.  Large  quantities  of  tar  are  made  from  the  tops 
and  branches  and  dead  trees  of  Pinus  australis  in  charcoal-kilns,  which  have 
the  shape  of  a  truncated  and  inverted  cone  ;  Michaux  states  that  a  kiln  10-12 
ft.  high,  20  ft.  diam.  below,  and  25-30  ft.  above,  yields  100  barrels  of  tar, 
which  seems  a  very  large  quantity.  It  is  evident  that  the  yellow  pine  is  more 
resinous  than  most  other  Conifers.  The  wood  of  this  tree  is  extensively  used  for 
building  in  the  Southern  States,  it  is  also  exported  largely  to  the  West  Indies 
The  species  is  distinguished  by  long  cylindrical  cones,  6-10  in.  long,  the  scales 
arme(i  with  short  recurved  spines  ;  the  leaves  are  10-16  in.  long. 

2.  P.  Tcecla,  Linn.,  the  Loblolly  Fine,  grows  in  the  Southern  States,  maislj 
in  the  long  narrow  marshes  that  intersect  the  Pine  Barrens.  It  also  is  tapped 
for  resin,  but  is  less  valued. 

3.  P.  rigida.  Mill.,  the  Pitch  Pine,  inhabits  the  Northern  States  ;  during  lart 
century  it  yielded  large  quantities  of  resin  and  tar,  but  the  wholesale  destnuj- 
tion  of  the  trees  has  diminished  or  stopped  the  supply  from  that  source. 

3.  P.  excelsa,  Wall.  PI.  As.  Ear.  t.  201 ;  Cleghom  Let.  2.--Syn.  P. 
Pence,  Grisebach;  P.  2^endula,  Grifif.  Vem.  Piuni,  Afg.  ;  Bidr,  Hazara; 
CJdly  chvr,  chlliu,  chUu,  chiUy  from  Kashmir  to  Jaunsar ;  ChUa,  Garhwal; 
Kaily  Bias  and  Sutlej  (outer  hills);  Lim,  ?Hm,  Chamba  and  Kunawar; 
Yara,  yilr,  yiro,  Kashmir ;  Shomshlng,  Lahoul ;  RdiscUlay  lam8hing,byasiSj 
on  the  upper  Sarda ;  Ton/jschi,  Bliutan. 

A  largo  tree,  with  dark-coloured  bark,  divided  into  small  irregular  plates. 
Foliage  bluish-green,  or  greyish-green  in  exceptional  cases,  particularly  at 
high  elevations.  Leaves  in  clusters  of  5,  6-8  in.  long,  slender,  drooping, 
sheath  and  bracts  deciduous.  Cones  erect  while  young,  on  peduncles  1-2 
in.  long  or  longer,  pendulous  when  mature,  cylindric,  6-10  in.  long  ;  scales 
closely  imbricate,  2-2 J  in.  long,  1-1 J  in.  broad,  cuneate-oblong,  flat,  apex 
(apophysis)  not  much  thickened,  rhomboid,  the  ends  rounded.  Seeds 
ovoid,  J  in.  long,  or  a  little  longer,  with  an  oblong,  obliquely  truncate 
wing.     Cotyledons  usually  9. 
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MountdnB  of  KafiriBtan  north  of  Jellalabad  (Qriffith),  Safedkoh  (Qriffith  and 
Bellew),  near  Rondu  on  the^InduB  below  Iskardo.  Himalaya  between  6000  and 
10,000  fL,  from  the  Indus  to  Bhutan,  extending  considerably  into  the  more  arid 
tract  Lahoul,  Konawor  as  far  as  Songnam  and  Namgia.  Niti  Pass  in  Garh- 
waL  Nepal,  Bhutan.  Wanting  in  central  and  north-west  Kamaon  ^Madden),  and 
In  Sikkim.  The  tree  is  occasionally  found  as  low  as  &000  and  as  nigh  as  12,500 
ft.  P,  Peuce,  which  has  been  identified  with  P,  exceUa  by  Hooker  (Joum. 
LnuL  Soc  viii.  145),  was  first  discovered  by  Grisebach  on  Mount  Pelister  or 
PeriBteri  near  Bitolia  in  South  Macedonia,  near  the  borders  of  Albania,  where  it 
fonns  a  considerable  extent  of  forest  at  the  upper  limit  of  arborescent  vegetation, 
above  the  range  of  the  Beech,  from  4400  to  5800  ft.,  descending  to  3000  ft  (as  a 
shrub  onIy)f  and  in  places  ascending  to  6100  ft,  and  has  since  been  found  far- 
ther north  on  the  Kom  mountain  in  Montenegro.  Between  Macedonia  and  Af- 
5baJi]8tan,  a  distance  of  2200  miles,  no  trace  of  the  tree  has  yet  been  discovered. 
'.  ODedsa  is  hardy  in  England,  but  seems  inclined  to  seed  rather  early  and  too 
freely ;  its  leading  shoots  are  very  luxuriant,  but  often  Ijcnt  and  irregular. 
These  peculiarities  are  noticed  near  Simla,  wherever  the  tree  grows  below  its 
nonnal  line  of  elevation.  Introduced  1823,  the  largest  tree  at  Dropmore  is  70 
ft.  high. 

P,  exeeUa  \&  gregarious,  but  does  not  often  form  pure  forests  of  large  extent 
It  genendlv  is  mixed  with  the  Deodar^  A  hies  Webbtaiia,  and  Smithiana,  and  is 
often  found  at  the  edges  of  mixed  forests  of  leaf-bearing  trees.  At  higher  levels 
it  grows  among  the  Alpine  Birch  (B.  Bhojpattra),  and  at  lower  levels  it  is  not 
xarely  found  associated  with  Pinus  longifolia  near  the  ui)per  limit  of  that  tree. 
In  luinawar  it  forms  forests  of  considerable  extent  al>ove  and  below  the  Deodar 
belt  and  is  mixed  with  it  In  the  Bospa  valley  Deodar  ceases  at  an  elevation 
of  about  9600  ft,  but  P,  ercdsa  extends  considerably  higher,  both  at  the  bottom 
and  on  the  sides  of  the  valley.  In  the  forests  on  the  left  bank  of  the  Sutlej 
above  the  mouth  of  the  Bospa,  it  often  foniis  tlie  main  portion  of  the  forest 
between  the  Deodar  and  the  Alpine  Birch. 

It  flowera  from  the  end  of  A})ril  to  the  middle  of  June  ;  in  October  the  young 
eonee  are  1  in.  long,  and  pea-green,  in  April  they  attain  3-4  in.,  and  they  ripen 
in  the  autumn  of  the  second  year.  The  seedless  cones  are  persistent  for  a  long 
tune,  hanging  on  the  branches  with  their  broad  gaping  scales.  The  leaves  remain 
3-4  years  before  they  are  shed.  Attains  100-120,  and  sometimes  150  ft  in  height. 
In  isolated  trees  the  branches  are  low,  nearly  to  the  ground  ;  they  are  whorled, 
horizontal,  the  ends  turned  up,  except  when  laden  with  fruit  Branches  smooth, 
dark-grey,  sometimes  purplisn-bro^^Ti.  Bark  dark-coloured,  cut  into  drab-grey 
rough  scales,  by  parallel  vertical  fissures  and  cross-cracks  ;  in  old  trees  the  scales 
are  oroad,  irregularly  polygonal,  with  whitish  or  silver-grey  surface,  divided  l)y 
dark-coloured  rough  furrows. 

SapWood  whitish,  heartwood  light-brown,  often  with  reddish  lines  and 
resinous  knots,  compact,  even  -  grained,  soft  and  easy  to  work.  As  reganls 
durability,  it  ranks  next  to  Deotlar,  of  the  north-west  Himolavan  Conifers,  and  is 
preferred  to  Abies  and  to  Pinus  bmgifolia.  In  the  Paniab  llinialaya,  it  is  said 
to  last  7-8  yeara  as  shint^les,  8-10  years  as  beams  in  walls,  and  15  yeara  as  ordi- 
nary inside  planking.  Where  Deodar  cannot  easily  be  obtained,  it  is  largely  used 
for  house-building,  shing^les,  water-channels,  water-troughs,  wooden  spades,  and 
other  implements.  It  is  said  to  be  the  best  woo<l  available  in  the  Panjab 
for  pattern-making,  as  it  works  extremely  well  and  can  be  got  without  much 
resin.  It  yields  an  excellent  charcoal  for  iron-smelting.  A  variety  of  the  woo(l, 
valued  less  than  the  normal  kind,  is  called  d<ir  ckU  at  the  Ravi  and  Chenab  timber 
depots.  The  term  is  not  useil  in  the  forests.  The  wood  grown  on  south  aspects 
is  said  to  be  heavier  and  to  contain  more  turpentine.  Turpentine,  resin,  and 
tar  might  be  readily  obtaineil  from  this  tree  ;  it  probably  is  nearly  as  resinous  as 
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F,  Uyngifolia,  The  wood  is  much  nsed  for  torches  ;  jaofU^  Poshta ;  mashal^ 
HindL  Chips  and  small  pieces  of  the  wood  form  an  article  of  trade  in  the  tree- 
less inner  Hmialaya,  under  the  name  of  Ldshi,  chanskina.  The  cones  are  useliil 
for  lighting  fires.  The  bark  is  used  to  roof  huts  in  the  forest,  and  trees  are 
often  seen  denuded  of  their  bark  to  a  considerable  height.  The  leaves  and 
twigs  are  much  used  for  litter ;  and  the  leaves  of  this  species,  as  well  as  of  P, 
lonmfoltaf  are  mixed  with  mortar  and  plaster  in  building.  Madden  states  that 
in  Kamoon,  in  a  fair  dry  winter,  the  leaves  and  branches  get  covered  with  a  liquid 
exudation,  which  hurdeus  into  a  white  kind  of  manna,  sweet,  not  turpentmy, 
which  is  eaten.  A  similar  exudation  (Manne  de  Brianfon)  is  coUectea  in  the 
French  Alps  on  the  leaves  of  the  Larch,  and  used  as  a  purgative. 

P,  Strohus,  Linn.,  called  White  Pine  in  America,  and  Weymouth  Pine  in 
England,  is  similar  to  P.  excelsa,  but  has  shorter  leaves  and  more  slender  conea. 
It  is  a  laige  and  most  important  timber-tree,  formerly  often  found  200-250  ft 
high  and  18  ft.  in  girth,  which  grows  luxuriantly  in  damp  forests  mixed  with 
leaf-bearing  (deciduous)  trees,  in  the  Northern  United  States  from  the  head- 
waters of  the  Mississippi  eastward,  on  the  Alleghany  Mountains,  and  in  Southern 
Canada.  The  wood  is  white  or  pale-yellowish  white,  soft  and  light  (30-35  Ib.)^ 
free  from  knots,  easily  worked,  is  durable,  but  has  little  strength.  It  is  the 
wood  used  most  in  North  America  for  building,  furniture,  and  other  purposes, 
and  is  exported  from  Canada.  The  tree  grows  rapidly  while  young,  is  nardy  in 
England  (intrmluced  1705),  France,  and  Qermany,  it  has  been  cultivated  on  a 
considerable  scale  in  some  forest  tracts  of  Germany,  where  the  timber  pro- 
duction per  acre  has  been  found  higher  than  that  of  other  Conifers. 

To  the  same  group,  with  5  leaves  in  one  sheath,  belongs  P.  Cembra^  Linn. ; 
Reichenb.  Ic.  Fl.  Germ.  t.  530. — Arve,  Zirbdkiefer,  Germ. ;  Cirmoloy  It ;  Cei^ 
brot,  auvier,  Fr. ;  Arolla  of  the  Alps.  A  middle-sized,  slow-growing,  and  long- 
lived  tree  of  the  Alps  and  Carpathian  Mountains  in  Central  Europe,  which  fonns 
extensive  but  irregular  forests  between  4000  and  7000  ft.,  often  at  the  upper 
limit  of  arborescent  v^tation.  The  leaves  are  short,  stiff,  dark-green,  and  the 
cones  short,  ovoid  ;  the  seeds  are  wingless,  broad,  ovoid,  and  somewhat  3-sided. 
They  are  eaten. 

Of  the  Section  Pinaster,  with  2  leaves  in  each  sheath,  no  species  except  the 
doubtful  one  mentioned  at  p.  606  inhabits  North- West  India.  The  remark- 
able tropical  Fir  of  Tenassenm  and  Siam,  which  S.  Kurz  has  identified  with  P. 
Merkusii  of  Sumatra  and  Borneo  (Flora,  1872,  264)  belongs  to  this  section.  It 
is  closely  allied  to  P.  sinensis,  Lambert  (BenUi.  Fl.  Hongk.  337)— Syn.  P. 
Massoniana,  Lamb. ;  of  South  China,  Formosa  and  Loo  Choo  islands.  Both 
species  have  semicylindric  leaves,  7-9  in.  long.,  the  convex  back  marked 
with  numerous  prominent  lines,  and  persistent  sheaths ;  the  cones  are  ovoid 
or  ovoid-lanceolate,  2-3  in.  long,  recurved  when  ripe,  the  thickened  part  of 
the  scales  rhomboid.  They  are  much  alike,  and  may  perhaps  eventually  be 
united.  In  the  Tenasserim  specimens  the  end  of  the  scales  (apophysis)  is  pyn^ 
midal,  4-7-sided,  while  in  P.  sinensis  it  is  flat.  The  Tenassenm  Pine  grows  in 
forests  of  Dipterocarpus  tvherculatus  of  the  Thoungyeen  valley,  which  occupy 
vast  areas  of  high  ground  and  dry  imdulating  hms,  the  moister  valleys  be* 
tween  being  covered  with  Bamboo  forest,  often  containing  TesJc.  The  wood  is 
exceedingly  resinous,  the  stems  not  very  tall  (50  ft  to  first  branch)  and  not 
very  r^ularly  shaped. 

P.  Tnunbergii,  Parlatore ;  DC.  Prodr.  xvi.  iL  388 — Syn,  P.  Massoma^ 
Sieb.  et  Zuccar  ;  FL  Jap.  1. 113,  114 — ^is  a  large  tree  of  Japan,  Corea,  and  K(ffth 
China,  hardy  in  England,  with  stiff  rigid  leaves  3-5  in.  long. 
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be  fc^wing  are  the  more  important  European  species  of  the  section 


t^iwatriiflAim^  Hook.  Stud.  FL  348 ;  Reichenb.  Ic.  Fl.  Germ.  t.  521.— 
hFir.  KirferfFlihrey  Qerm. :  Pin  wlveitref  Fr.  A  laige  tree  with  tall 
.  clear  of  branches  to  a  great  height,  bark  red,  foliage  greyish,  sometimes 
h  green,  crown  pyramidal  while  the  tree  is  young  and  growing  vigorously 
wc6b,  rounded  afterwards.  Leaves  glaucous,  2-4  in.  long,  remaining  on  the 
sliee  8-3  years  ;  sheath  short  Cones  pedunculate,  recurved,  not  shining, 
Ulmceoli^  unequal-sided,  1^-2^  in.  lone,  ends  of  scales  rhomboid,  rugose, 
a  transverse  keel,  sometimes  pyramidal  and  beaked.  Wings  3  times  the 
h  of  seeds.  Cential  and  North  Europe.  Also  on  the  mountains  of  Spain, 
h  Asia,  Caucasus,  mountains  of  Asia  Minor  and  of  North  Persia.  A  variety 
longer  cones  (3  in.),  the  lower  scales  with  a  thick  blunt  beak,  leaves  and 
\  fim^ant  when  bruised,  is  described  by  Andrew  Mnrray  as  sub-sp.  ffaf/nefuis 
leners*  Chronicle,  1869,  p.  473).  It  was  raised  from  seed  supp<)sed  to  have 
received  frx>m  the  North- West  Himalaya.  The  tree,  however,  has  not  yet 
Ibund  in  India,  unless  it  is  F,  Royleana  mentioned  before.  It  seems  not 
Mible  that  some  Scotch  Fir  cultivated  in  the  Himalaya  has  been  the  origin 
.  Maynenns  and  Royleana,  In  the  northern  Alps  its  upper  limit  is  50()0, 
in  the  southern  6000  ft.  In  the  Maritime  Alps  mland  from  Mentone  its 
sis  from  1770  to  5100  ft.  On  the  Pyrenees  it  grows  between  3000  and  5000, 
on  the  Sierra  Nevada  between  5000  and  6500  ft.  FL  May  ;  the  cones  ripen 
e  autumn  of  the  second  year,  but  often  do  not  open  until  the  following  spnng. 
nently  grezarious,  forms  extensive  natural  ana  generallv  pure  forests  m  the 
ilands  of  Scotland,  in  the  plains  of  North  and  East  Germany,  and  in  the 
ic  niovinces  of  Russia.  Thrives  best  on  soil  which  transmits  water  readily, 
eiuarly  in  sandy  soiL  Attains  under  fiEivourable  circumstances  150  ft.,  with 
i  stems  70-80  ft.  long.  Such  dimensions  are  not  rare  in  the  Scotch  Fir 
Is  of  Franconia,  paracularly  in  the  Steigerwald,  between  Wurzburff  and 
berg,  where  it  is  grown  with  an  underwood  of  Beech.  Sapwood  laivey 
Mong  a  distinctly-marked  reddish  heartwood,  durable  and  strong.  Weignt 
5  lb.  The  seedlings  require  much  light,  but  forests  of  Scotcn  Fir  can, 
sr  fSavourable  circumstances,  be  regenerated  by  natural  reproduction.  Im- 
3d  into  England  frx>m  the  Baltic  and  Norway,  under  the  names  of  Red 
\elf  Danttig  Fir,  and  Red  Deal, 

P.  numtana.  Mill. ;  Willkomm  ForstL  Flora.  169. — Syn.  P,  Ifuahtu, 
K  P.  Pumilioy  Hsenke  ;  P,  undnala,  Bamond ;  P,  oUiqua,  oaut  ; 
henb.  Ic.  FL  Qerm.  t  522,  523.  Pin  d  crochets,  Fr. ;  Krummholz,  Leg- 
Sf  ZaUche,  Gferm.  A  slow-growing  moderate-sized  tree,  with  branches  down 
le  base,  unless  growing  in  close  masses  ;  crown  pyramidal,  not  rounded  or 
lar  when  old,  the  lower  part  of  the  stems  mostly  bent  down  and  prostrate 
^  the  groimd ;  bark  dark-coloured,  grejish-brown,  never  red,  foliace  dark 
1.  Leaves  sreen,  rigid,  2  in.  long,  remaming  3-5  years  on  the  brancnes,  the 
ths  a  little  longer  than  those  of  P.  tylvestris.  Cones  sessile,  erect  or  spread- 
not  recurved,  shining,  ovoid  or  ovoid-lanceolate,  unequal-sided,  1-24  in. 
;  ends  of  scales  rhomboid,  often  with  a  recurved  beak,  always  with  a  black 
round  the  centre.  Wings  3-4  times  the  length  of  seed.  Alps  and  moun- 
\  of  Central  Europe,  from  the  Pyrenees  to  Bukowina,  also  on  the  moun- 
I  of  Spain  and  Calabria.  Forms  a  large  extent  of  dense  but  low  forests  on 
plateaus  of  the  Schwarzwald  above  2000  ft.,  the  stems  creeping  and  inter- 
im in  a  remarkable  manner,  but  always  sending  up  erect  leaders.  Much 
118  land,  wet  and  swampy  formerly,  has  now  oeen  drained  and  planted 
spruce.    An  important  lorest-tree  on  the  Bavarian  Alps  between  2000  and 

2k 
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5000  ft.  The  wood  is  much  heavier  than  that  of  the  Scotch  Fii,  very  durable, 
mainly  used  as  fuel  and  for  charcoal ;  but  the  chief  value  of  the  tree  in  the  Alps 
consists  in  its  thriving  on  poor  soil  and  in  exposed  Bit^ation|^  and  serving  to 
clothe  steep  stony,  dry  and  wet  slopes,  preventing  their  denudation,  and  afforoing 
protection  against  slips  and  avalanches.  Young  plants  bear  more  shade  than 
F,  8i/lvettri8, 

3.  P.  LariciOf  Poiret;   Willkomm  ForstL  Flora,   184;   Beichenb.  Ic  ¥L 
Qerm,  t  524.~Syn.  F.  atutriacay  EndL  ;  Schwarzkie/er,  Germ.    A  large  tree, 
with  tall  straight  cylindric  stem,  clear  of  branches  to  a  great  height,  foliage  daj^ 
green,  branchlets  turned  up  at  the  ends.    Leaves  green,  2-5  in.  £mg,  persistent^ 
3-4  years  on  the  branches,  with  a  sharp  whitish  point    Cones  seSiie,  2-3  in. 
long,  spreading,  ovoid-lanceolate,  shining,  yellowisn  red  when  ripe.   Seeds  laige, 
wing  3-4  times  the  length  of  seeds.  Mountains  of  South  Europe  and  Ada  Mimn^ 
forming  extensive  forests  in  Spain,  in  Corsica  at  3000-5000  ft.,  and  lower  Austzia 
(Wiener  Wald).  FL  May;  the  cones  of  this,  as  of  the  other  allied  species,  ripoi  in 
autumn  of  the  second,  and  shed  their  seed  in  spring  of  the  third  year.     Attains 
150  ft.  in  Corsica.    Wood  very  resinous,  sap  large,  heartwood  red,  yery  durable, 
heavier  than  Larch,  up  to  56  lb.  (Mathieu).     Mathieu,  FL  Forest,  398,  reondi 
an  instructive  series  oi  measurements  of  the  number  of  rings  of  sap-  and  heart- 
wood  of  the  wood  from  Corsica.    A  tree  90  years  old,  with  a  radius  of  235  mnL, 
had  73  rings  of  sapwood,  in  the  aggregate  185  mm.  broad ;  and  a  tree  of  376 
years,  with  a  radius  of  380  mm.,  had  190  rin^  of  sap,  measuring  80  mm.  and 
185  rings  of  heartwood.    The  Austrian  Pine  is  tapped  for  resin  in  Austria,  and 
of  late  years  the  splendid  forests  of  P,  Laricio  in  Corsica  have  been  worked  on 
a  large  scale  for  resin,  the  mode  of  procedure  being  the  same  as  in  the  foreito 
of  P.  Pinaster  in  France.    In  its  youth  the  tree  has  a  rapid  ^wtii,  and  long 
])owerful  leading  shoots.      In  England  the  Corsican  and  Austrian  Pine  are  con- 
sidered distinct  varieties. 

4.  P.  Pinaster  J  Solander ;  Beichenb.  Ic.  FL  Germ,  t  525. — Syn.  P.  mantmoii 
Lamarck ;  Cluster  Pine—^Pin  maritimeyFr.  A  laige  tree,  with  a  tall  bat  not 
very  straight  stem  attaining  great  girth,  branches  high  up,  formimr  a  rounded 
crown  ;  bark  very  thick,  cut  by  deep  fissures,  foliage  dense,  3ark  green. 
Leaves  thick,  rigid,  1  line  broad,  5-8  in.  long,  remaining  3  years  on  the  branches. 
Cones  purple  when  quite  young,  clustered  at  the  end  of  the  current  year's  shoots, 
when  ripe  subsessile,  spreading  or  reflexed,  in  whorls  and  dense  clusters  of  5-10 
or  more,  ovoid-cyUndnc,  nut-brown,  shining,  4-5  in.  long,  and  2-3  in.  diam.  >t 
base,  ends  of  scales  sharply  and  transversely  keeled,  with  a  dark-grey  conical, 
sharp  tip.  Mediterranean  region,  Algeria,  Portugal,  Spain,  Sou£  and  West 
France,  Corsica,  where  it  forms,  with  ^lercus  Ilex,  a  zone  intermediate  between 
the  evergreen  Maki  of  the  coast  and  the  forests  of  P.  Laricio.  Italy,  Dalmatit* 
FL  April,  May  ;  the  cones  ripen  in  autumn  of  the  second  year.  Prefers  a  light 
sandy  soil,  and  thrives  luxuriantlv  on  the  white  shifting  sands  of  the  Dunes  along 
the  coast  of  Qascogne,  which,  by  means  of  sowings  steadily  continued  ever 
since  1789,  have  now  been  converted  almost  entirely  into  forests  of  this  tree. 
It  also  forms  extensive  nearly  pure  forests,  to  a  *great  extent  planted,  on  the 
heaths  of  the  "  Landes." 

The  wood  has  numerous  large  resinous  ducts,  and  the  tapping  of  the  tree  is  ear* 
ried  on  in  a  methodical  manner  in  Gkscogne,  which  should  be  imitated  in  Indit 
if  it  be  resolved  to  work  any  of  the  Himalayan  Pines  systematically  for  resin. 
When  the  tree  has  attained  a  girth  of  3-4  ft.,  a  flat  cut  is  made  near  the  sroond 
through  the  bark  into  the  wood,  a  few  inches  high,  and  about  5  inches  wiae ;  the 
resin  which  exudes  is  collected  in  small  earthen  pots,  fixed  at  the  base  of  thecnt, 
into  which  it  runs  over  a  flat  piece  of  zinc.  From  time  to  time,  once  or  twice 
a-week  during  the  season  (1st  March- 15th  Oct.),  the  cuts  are  extended  npwsrdS) 
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and  this  ii  continued  mitil  the  flat  scar  or  cut  (carre)  is  10-12  ft.  high.  This  ia 
generally  accomplished  at  the  end  of  6  years,  and  then  the  old 'scar  is  abandoned, 
and  a  fireeh  soar  is  opened  at  the  opposite  side  of  the  tree,  and  when  this  has 
bean  completed,  a  third  and  at  last  a  fourth  scar  are  oj>ened.  In  this  manner  a 
tree  can  be  worked  for  resin  daring  a  considerable  period,  the  old  scars  healing 
orer  bj  the  formation  of  fresh  bark,  while  fresh  scars  are  opened,  often  on  the 
place  of  an  old  scar.  This  procedure,  when  only  one  scar  at  a  time  is  worked, 
n  called  *'gemmage  ik  vie**  But  when  a  tree  is  to  be  cut,  then  numerous  scan 
are  opened  and  worked  simultaneously,  and  this  is  styled  '^  gemmage  ik  fncft," 
In  the  same  manner,  when  young  trees  are  to  be  thinned  out,  they  are  tapped  at 
a  much  earlier  ace,  and  as  much  resin  got  out  of  them  as  possible.  As  the  scars 
adrance  in  height  the  pots  are  raised  also,  and  in  order  to  get  up  to  them  the 
worionen  carry  a  short  pole  with  notches,  which  serves  as  a  ladder.  Fire  in 
sammer  is  the  great  risk  in  forests  worked  for  resin,  and  in  order  to  prevent  its 
sproad,  broad  ure-paths  are  cleared  throughout  the  forests.  P.  Pinaster  has 
been  cultivated  on  a  considerable  scale  in  the  sand-dunes  near  Boul(w;ne ;  it 
was  introduced  into  Ensland  as  earlv  as  1696,  and  there  are  splendicf  speci- 
mena  in  Windsor  Park  (Belvidere),  Fulham,  and  elsewhere.  An  attempt  has 
also  bean  made  to  plant  it  on  the  sands  of  the  Madras  coast,  but  a  tropical  cli- 
mate is  not  apparently  adapted  to  the  requirements  of  this  tree.  The  tree  grows 
with  great  rapidity  while  young,  and  in  South- West  France  often  forms  two 
whoria  of  branches  in  one  season.  It  has  powerful  descending  and  spreading 
roots,  and  is  thus  peculiarly  adapted  for  flung  loose  movable  sands. 

5.  P.  kalepennSf  Mill;  Christ  in  Flora,  1863,  p.  370 ;  Lambert,  Pinus,  ed.  1832, 
t  7 ;  Beichenb.  Ic.  FL  Gterm.  t  526. — Syn.  (the  Greek  tree)  P.  manftmo. 
Lamb.  L  c  t  6 ;  Sibthorp  FL  Grnca,  t  949.  Pin  (TAlep,  Fr.  A  moderate-sized 
tree,  sometimes  shrubby,  with  light  foliage,  of  a  light-green  or  bluish-green 
colour,  and  a  rounded  crown.  Bark  on  oranches  and  young  stems  smooth, 
shining,  silver  grey,  on  older  stems  dark  coloured,  furrowed.  Leaves  slender, 
2-4  in.  long,  grey  or  bluish  green,  remaining  two,  often  only  little  more  than  one 
Tear  on  the  branches,  hence  the  thin  foliage  ;  sheaths  i  in.  long,  whitish,  mem- 
fannous.  Cones  on  peduncles  ^  in.  long,  recurved,  solitary  or  1-3  together,  lan- 
ceolate, 2-4  in.  long,  reddish  brown,  and  mostly  shining  when  mature,  the  ends 
of  scales  rhomboid,  flat  or  convex,  with  or  without  a  distinct  transverse  keeL 
Mieditenanean  region,  from  Portugal  and  North  Africa  to  Syria  and  Arabia. 
Taonis  in  Asia  Minor,  where  it  forms  extensive  pure  forests.  Ascends  in 
Spain  to  3000,  and  on  the  Taurus  to  3&00  ft.  Fl.  April,  May  ;  the  cones 
require  two  years  to  ripen,  and  do  not  shed  their  seeds  until  July  and  Aug.  of 
the  third  year.  Hardy  in  the  south  of  England.  Might  be  tried  in  the  plains 
of  the  Panjab.  In  Provence,  where  this  pme  is  common  in  the  vicinity  of  the 
sea,  it  is  tapped  for  resin,  but  is  less  proauctive  than  P.  Ptnatter.  In  Greece 
the  tree  {mvKOf,  modem  Greek)  is  abundant,  forming  extensive  but  irregular 
and  open  forests  on  the  stony  and  rocky  hills  of  Attica,  Megara,  around  the 
Gulf  of  Lepanto,  on  the  islands  of  the  Archipelago,  and  in  the  Morea,  ascend- 
ing to  3000  ft.  on  Hymettus  and  Pentelicus.  The  wood  is  used  for  building, 
and  the  tree  is  largely  tapped  for  resin  ;  pieces  of  the  resinous  wood  are  used 
as  torches,  and  the  oark  is  employed  for  tanning.  Link,  after  having  seen  the 
Greek  tree  in  Attica,  in  1838,  maintained  it  under  the  name  of  P.  mariHma, 
Lamb.,  as  distinct  from  P.  halepensiSf  distinguishing  it  mainly  by  the  (light) 
green  colour  of  the  foliage,  which  is  generally  more  grey  or  claucous  in  the  tree 
of  Italj  and  France  f  Limuoo,  xv.  (1841)  495).  He  added,  nowever,  that  these 
2  species  were  difficult  to  distinguish.  Christ  (Flora,  1863,  371)  shows  that  the 
forms  from  Greece,  Italy,  and  France  vary  exceedinglv  in  the  end  of  the  scales 
(apophysiB),  and  equally  so  in  the  other  characters,  and  that  no  flxed  distinction 


516  LXXVL  CONIFERA  [Pmui, 

can  be  maintained  between  the  two  species.  Griflebach,  however,  tetaios  P.  fnari- 
tima,  Lamb.,  as  a  distinct  species,  peculiar  to  the  evergreen  region  of  the  eastern 
Mediterranean,  distingaishmg  P.  ncdepensis  by  shorter  leaves  and  the  ends  of 
the  scales  transversely  keeled  (Flora,  1861,  597,  and  Vegetation  d.  Erde,  L  316). 
P.  pyrtriaica^  Lapeyr. ;  DC.  Prodr.  xvL  384.— Syn.  P.  BruHOf  Tenore  FL 
Neap.  t.  200,  is  a  la^  tree,  forming  extensive  forests  in  the  mountains  of  Cen- 
tral Spain,  and  on  the  south  face  of  the  Pyrenees  (2000-3000  ft.),  also  found 
in  Calabria  (2400-3600  ft.),  Crete,  Cyprus,  the  Taurus  of  Cilicia,  and  in  Syria 
and  Bithynia,  with  subeeesile  spreading  cones  2-3  in.  long,  conical,  with  a  flat 
base,  and  in  dense  clusters  of  3-16  or  more,  ends  of  scales  almost  flat ;  leaves 
4-8  in.  long,  dark  green,  narrow,  lax,  not  rigid. 


6.  P.  Pinea,  Linn. ;  Beichenb.  Ic.  Fl.  Qerm.  t  428,  429.     The  Stone 
Pignon,  Fr.  ;  Pigno,  It. ;  Pinie^  Germ.    A  large  tree  with  a  tall  not  veiy 
straight  stem,  clear  of  branches  to  a  gr^t  hei^hl^  and  bearing  a  flat  nmbreUa- 
shaped  crown.    Leaves  3-6  in.  long,  rigid,  with  a  sharp  pomt,  remaining  3 
years  on  the  branches,  narrower  than  those  of  P.  Piwuter.    Cones  large,  ovoid 
or  subglobose,  4-6  in.  long,  smooth,  shining,  the  ends  of  scales  convex-pyrami- 
dal with  4-6  rounded  faces,  seeds  {  in.  long,  without  wings,  edible,  forming  an 
important  article  of  trade.     Throughout  the  Mediterranean  region,    chiefly 
in  the  vicinity  of  the  coast,  and  often  in  forests  of  large  extent     The  cele- 
brated Stone  Pine  forest  *'  Pineta,"  near  Ravenna,  stretches  for  a  distance  of  SO 
miles  along  the  coast  of  the  Adriatic     Stone  Pine  forests  are  in  Tuscanj, 
Portugal.  Andalusia,  on  Mount  Athos  in  Macedonia,  and  in  Asia  Minor.    The 
original  home  of  the  Stone  Pine  is  probably  the  eastern  Mediterranean  region. 
The  tree  is  hardy  in  the  south  of  Imgland,  and  its  cultivation  might  be  tried 
in  the  sub-Himalayan  tract  of  the  Panjab.    FL  April,  May ;  the  cones  take  3 
years  to  ripen. 

2.  CEDBTJS,  Link. 

Evergreen  monoicous  trees.  Leaves  needle-shaped,  single  on  elongated 
shoots  and  on  the  first  shoots  of  seedlings,  otherwise  in  dense  fascicles 
on  short  arrested  branchlets.  Catkins  single,  cylindric  at  the  ends  of  the 
leaf-bearing  branchlets.  Anther-cells  2,  dehiscing  longitudinally,  adnate 
to  the  under  side  of  imbricate  scales,  which  are  prolonged  into  flat  ovate- 
oblong,  obtuse,  denticulate  crests.  Ovules  inverted,  in  pairs  at  the  base 
of  the  carpellary  scales,  these  in  the  axils  of  small  bracts,  which  disappear 
before  the  fruit  ripens.  Cones  ripening  the  second  year,  lateral,  erect, 
formed  of  broad  obtuse  carpellary  sodes,  with  a  thin  edge  and  a  thickened 
woody  base.  Seeds  oily,  with  a  hard  woody  testa,  and  broad  membran- 
ous wings. 

1.  0.  Deodara,  Loudon ;  Cleghom  Let  1. — Syn.  Pinm  Deodara, 
Roxb.  Fl.  Ind.  iii.  651.  Deodar,  Himalayan  Cedar.  Sans.  Devaddm 
(the  divine  tree).  Vem.  Ndkhtar,  Imanza,  Afg. ;  Didr,  deufdar,  deodar^ 
dedwar,  daddr,  Hazara,  Kashmir,  Garhwal,  and  Kamaon;  Pcdudaft 
Haasara ;  Kelu,  keoli,  hilar,  kilei,  Chenab  to  Jumna ;  Kdmang,  Kunawar; 
(Ham,  Tibet. 

A  large  tree  with  dark -coloured  bark,  the  extremities  of  branchletB 
drooping  while  young.     Foliage  (in  North-West  India)  dark  green,  lighter, 
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sometimes  bluish  green  in  young  trees.  Leaves  1-1^  in.  long,  rigid,  sharp, 
triquetrous,  the  leaves  of  3-5  years  on  the  branches.  Cones  erect,  4>5  in. 
long  and  3-4  in.  diam.,  ovoid  or  ovoid-cylindrical,  obtuse,  scales  closely 
imbricate,  broadly  cuneate,  2-2^  in.  broad  and  1-1^  in.  long,  the  upper 
edge  rounded.    Seeds  ^  in.  long,  wings  large,  triangular,  with  rounded  sides. 

The  Deodar,  so  far  as  known  at  present,  has  a  limited  range  of  distribution. 
It  is  indigenous  on  the  mountains  of  Afghanistan  and  North  Beluchistan,  and 
in  the  Nc^bh-West  Himalaya,  where  its  eastern  limit  is  below  the  Niti  Pass  on 
the  Dauli  river,  one  of  the  main  feeders  of  the  Alaknanda.  No  indigenous 
forests  of  it  are  known  east  of  80°  or  west  of  66°  long.  On  the  Satedkoh 
it  grows  between  6000  and  10,000  ft,  and  in  the  Himalaya  generally  between 
4000  and  10,000  ft,  but  descends  in  places  to  3500  and  ascends  to  12,000  ft 
The  tree  is  commonly  planted  in  Kamaon  near  villages  and  in  temple-groves, 
and  here  and  there  in  Nepal.  It  is  gregarious  and  forms  extensive  forests 
in  the  basin  of  the  main  tributaries  of  the  Indus,  on  the  Tonse,  Jumna, 
and  Bhagirati  rivers,  and  on  two  feeders  of  the  Alaknanda.  In  these 
forests  the  Deodar  alone  covers  large  areas,  or  is  associated  with  Pinus  ex- 
cdsa  and  Abies  Smithiana,  less  commonly  with  Abies  Wfbbianay  and  the  three 
Osks*  QM^rctM  iruxma^  dilcUcUa,  and  semecarpi/olia.  The  Ct/press,  Birch^  Taxtis, 
and  in  Kunawar  and  Pan^  Pinus  Geraraiana,  are  also  companions  of  the 
Deodar.  It  extends  to  the  lunits  of  the  arid  zone,  but  does  not  enter  it  as  Pinus 
eJKelscL  On  the  Chenab  it  ceases  at  Galing  above  Triloknath,  and  in  the  Sutlej 
vidlejr  the  upper  limit  is  the  Hangarang  Pass  on  the  right  and  Dabline  on  the 
left  side,  and  on  the  Baspa  it  ceases  below  Rakcham.  In  these  valleys  and 
on  the  Indus  P,  excelsa  grows  much  higher  up.  It  is  wanting  in  LahouL  The 
Deodar  was  introduced  into  England  in  1822,  and  is  hardy  in  England  and  Scot- 
land, also  in  South  Europe,  France,  and  South- West  Qermany.  On  the  Rhine 
at  Coblenz,  Bonn,  and  Cologne  it  suffers  from  late  spring  frosts.  On  the  other 
hand,  at  Tharant  in  Saxony,  where  the  winter  is  more  severe,  the  Deodar  seems 
to  do  welL  In  the  Himalaya  it  is  found  on  gneira,  granite,  and  silicious  shales, 
and  is  not  wanting  on  limestone  (Jaunsar,  Chenab). 

The  male  catkins  appear  in  September,  and  shed  their  yellow  ^llen  in  Octo- 
ber, which  is  blown  about  in  abundant  profusion.  In  the  ensuing  spring  the 
jroang  cones  are  about  1  in.  long ;  in  Octooer,  twelve  months  after  flowering  they 
nave  attained  half  sise,  and  ripen  in  October  or  November  of  the  second  year. 
thus  requiring  24-26  months  to  come  to  maturity.  The  scales  and  seeds  fall,  ana 
in  November  and  December  the  persistent  scaleless  axis  of  the  cones  is  often  seen 
on  the  same  tree  with  the  hal£-formed  cones  of  the  preceding  year  and  the 
female  catkins  recently  fertilised.  The  Deodar  seeois  freely  and  regularly, 
but  every  third  or  fourth  year  the  cones  are  apt  to  faiL  In  April  a  flush  of 
Toang  leaves  comes  out  at  the  ends  of  the  tuft-like  branchlets,  ota  light,  often 
bluish-green  colour^  forming  a  striking  contrast  with  the  older  darker  green 
foliage  of  the  previous  years.  Owinff  to  the  close  proximity  of  the  leaves  of 
successive  years  on  the  stunted  brancluets,  it  is  not  easy  to  say  how  many  years 
they  persist,  3-6  years  seems  to  be  the  average.  The  toliage  of  young  Deodars 
grown  in  Europe  is  generally  bluish  green ;  in  the  Himalaya  this  colour  is 
seen  occasionally,  but  as  a  rule  the  foliace,  save  the  youngest  shoots  of  spring. 
is  fipreen  and  rather  dark.  Young  Deooar  requires  shelter  and  bears  a  good 
detu  of  shade  ;  the  terminal  shoots,  like  the  extremities  of  the  branches,  are  soft 
and  drooping,  nevertheless,  they  pierce  with  great  vigour  through  thickets  of 
other  trees,  and  it  is  not  a  rare  occiurence  to  see  the  proportion  of  Deodar  in 
an  Oak  forest  increase  by  self-sown  seedlings,  which  come  up  under  the  shelter 
of  the  Oak  and  make  their  way  through  its  foliage.    In  compact  forests  the  tree 
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clears  itself  early  of  its  side  branches,  and  forms  tall  clean  straight  cylindrical 
stems,  which  carry  their  girth  well  up  to  a  great  height  The  tallest  Deodai 
which  I  have  measured  was  in  the  Nachar  forest  on  the  Sutlei  (Oct.  1864),  250 
ft.  high.  20  ft.  in  girth  at  the  base,  and  more  than  550  years  old,  and  there  was 
a  considerable  number  of  trees  in  the  same  forest  above  200  ft  high.  This, 
however,  was  an  exceptional  case  ;  the  forest  had  grown  up  close  together  on 
terraces  of  fields  deserted  centuries  ago,  and  the  trees  had  found  ample  nourish- 
ment in  the  deep  and  loose  soil  of  these  terraces,  the  old  walls  of  which  were  still 
standing  (Bussanir  Forest  Report,  1865,  3). 
^  In  this  place,  as  under  similar  circumstances  elsewhere,  the  Deodar  canies  its 
girth  well  up,  as  illustrated  bv  the  following  measurements  of  the  girth  of  five 
trees  in  Nachar,  at  the  base  of  the  stem,  at  40  and  at  80  ft : — 

AT  BASE.        AT  40  FEET.        AT  80  FEET. 

ft.     in.  ft.       in.         ft       in. 

1.  9       10  7        6  6        6        5' 11'' at  94  ft 

2.  9        7  7      11  4        6 

3.  10        9  8        7  7        6 

4.  15       10  11        2  10        2        8' 7'' at  122  ft 

5.  14        7  12        7  11        0        7' 1"  at  150  ft 

Takinc  the  girth  at  base  at  100  in.  and  the  sectional  area  at  100  so.  in.,  tlie 
ffirth  and  sectional  area  (square  of  quarter  girth)  would  on  an  average  be  as  fol- 
lows, at  heights  of  40  and  80  ft. : — 

Average  girth,       100  in.  78  in.  65  in. 

Av.  sec  area  cal-) 

in.        60  sq.  in.        42  sq.  in. 


V.  sec  area  cal-^ 

culated  by  sq.  >  100  sq.  h 

of  qr.  girth.     J 


When  isolated,  the  tree  has  in  its  youth  a  pyramidal  crown  with  brancheB 
close  to  the  ground.  At  a  certain  age,  which  varies  according  to  locality  and 
circumstances,  the  Deodar  loses  its  leading  shoot,  the  uppermost  branches  spread 
out  and  form  a  flat  tabular  top.  Trees  which  grow  isolated  on  the  crest  of 
ridges  or  otherwise  in  exposed  positions,  have  these  flat  tabular  tops  in  a  veiy 
marked  manner.  Isolated  trees  attain  large  girths,  the  latest  on  record,  in 
Eunawar,  are  30-36  ft ;  and  Dr  Stewart  measured  one  at  Kuarsi  in  the  Ravi 
basin,  at  7500  ft.  elevation,  44  ft.  2  in.  at  2,  and  36  ft  4  in.  at  6  ft  horn,  the 

found.    A  tree  measured  in  October  1864  above  the  villa^  <^  Purbani  in 
unawar,  was  34  ft.  4  in.  in  nrth,  and  judging  by  the  annual  rings  of  trees  felled 
in  that  neighbourhood,  probably  about  900  years  old. 

The  bark  is  l-l^  in.  thick,  cfark  grey,  often  blackish  with  a  brown  or  poipie 
tinge,  cut  by  long  vertical  dark  fum>ws  and  short  transverse  cracks  into  long 
irregularly  truncate  scales.  The  wood  of  mature  Deodar,  unless  very  old,  u 
cenerally  sound  throughout,  but  there  are  exceptions.  Thus  in  the  following 
mocks  of  the  Bhagirati  forests  the  proportion  of  unsound  first-daas  trees  was 
found  to  be  as  follows : — 

Hirsil,        sound     920,        unsound      736. 
Tailgari,         „       1179,  „  589. 

Dinargad,       „    35,178,  „       22,386. 

(Colonel  Pearson's  Report  on  the  Bhagirati  Forests,  1869.) 

It  has  not  been  ascertained  whether  this  unsoundness  should  be  attributed  to 
the  practice  of  burning  the  forest  for  temporary  cultivation  or  to  other  cansefl. 
The  sapwood  is  whitish  and  not  durable,  in  mature  trees  it  is  1^3  in.  tiiick,  the 
heartwood  haa  a  fine  light-brown  colour,  is  fragrant  and  aomewhat  oilji  oom- 
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K*ty  eren-grainedy  does  not  readily  warp  or  split,  and  is  exceedingly  durable, 
e  timber  from  the  Jhelam  forests  is  reckoned  the  best ;  it  is  very  oily  and 
daricer  eoloured.  The  weight  of  seasoned  Deodar  varies  between  25  and  44  lb. 
In  the  Panjab  it  is  general^  supposed  to  weigh  40  lb.  The  transverse  strength 
b  Ififs  than  that  of  F,  lofm/oUOf  so  far  as  recorded  experiments  go.  The  values 
of  P.  are  as  follows :  I.  Panjab  timber,  nine  experiments  made  at  Rurki — 549 
to  689  ;  ten  experiments  by  Major  Robertson  and  Captain  Henderson — 461  to 
649  ;  thirty-three  experiments  by  Cimningham — 189  to  858  ;  average  of  Panjab 
timber,  575.  II.  Ghuiiwal  timber,  eight  experiments  made  at  Rurki — 390  to 
798 ;  average,  592.  III.  Kamaon  timber,  twenty  experiments  made  by  Captain 
Wm.  Jones,  and  recorded  by  Madden  in  Joum.  Agric.  Soc.  of  India,  viL  1850, 
at  Almoia  in  Oct  1844 — viz.,  ten  with  timber  cut  Sept  1844,  weight  38  lb., 
value  of  P.  443,  and  ten  with  seasoned  timber,  weight  40  lb.,  value  of  P.  560. 
In  this  case,  as  in  the  experiments  with  P.  longtfolia  noted  above,  it  is  remark- 
able that  the  average  weight  of  seasoned  timber  is  about  the  same  as  of  that  cut 
a  month  previoua  It  should^  however,  be  mentioned,  that  the  Almora  experi- 
ments do  not  give  P.  lanffifolta  a  much  greater  transverse  strength  than  Deo- 
dar ;  and  it  has  been  stated,  but  probably  on  insufficient  grounds,  that  the  trans- 
vene  strength  of  Deodar  is  greater  than  that  of  either  Pinus  lon^i/olia,  Pinus 
excdsctj  or  Abies  JSmithiana,  A  larger  scries  of  systematic  experiments  to  de- 
teimine  the  physical  and  mechanical  qualities  of  the  timber  of  the  more  impor- 
tant Himalayan  Conifers  u  much  wanted.  The  sapwood  commences  to  decay 
while  the  logs  are  seasoning  in  the  forest,  much  of  it  is  knocked  off  on  the  slides  by 
which  the  timber  is  sent  down  to  the  water^s  edge,  and  during  the  long  water  tran- 
sit to  the  plains,  while  the  logs  are  rubbing  and  bumping  a^nednst  the  numerous 
zocks  in  the  rivers.  The  heartwood  is  by  mr  the  most  durable  of  the  Himalayan 
timbers  of  this  tribe  (JLbietinecB),  and  in  the  climate  of  Kashmir  and  the  Panjab 
it  is  almost  iinperishaDle.  Stewart  states  (Panjab  PI.  220)  that  the  Deodar  pillars 
of  the  great  Shah  Hamaden  mosque  in  the  capital  of  Kashmir  are  probably 
mrare  tlun  400  years  old  Tthe  date,  804  Hijra,  1426  A.D.,  is  entered  in  an  inscrip- 
tion over  the  door),  and  tnat  to  all  appearance  tiiey  are  perfectly  sound.  Some 
of  the  bridges  in  Siinagar  are  said  to  oe  of  still  greater  antiquity  ;  the  wood  of 
which  the  piers  are  constructed  is  Deodar,  and  ^irt  of  it  is  alternately  wet  and 
di^.  These  piers,  it  is  believed,  have  never  been  renewed  since  the  bridges  were 
hmlt  White  ants  eat  the  sap,  but  rarely  attack  the  heart-wood.  The  boats 
bnilt  of  it  on  the  Panjab  rivers  are  said  to  last  forty  years.  Owing  to  these  ex- 
edlent  qualities,  combined  with  li^tness,  Deodar  has  from  time  immemorial 
been  the  wood  most  prized  in  the  Panjab  and  Sindh,  and  the  timber-trade  on 
the  five  rivers  and  their  feeders  is  of  very  old  date.  The  consumption  of  the 
wood,  however,  has,  like  that  of  most  of  our  more  valuable  Indian  woods 
(Teak,  Siisoo,  Sal,  Blackwood),  increased  largely  and  rapidlv  since  the  British 
oeeniiation  of  the  country.  Barracks  and  other  public  buildings,  bridges, 
emalB,  and  mainly  the  construction  of  railways,  have  created  a  large  and  press- 
ing demand^  the  lirst  effect  of  which  has  been  the  destruction,  beyond  hope  of 
xeeoiverT,  of  numerous  and  extensive  forests  formerlv  stocked  with  fine  Deodar. 
Kot  only  were  the  forests  cut  down  wholesale  without  any  regard  to  their  re- 
generation, but  of  the  timber  felled  a  small  proportion  only  was  utilised,  the 
greater  part  being  destroyed  by  the  forest-fires,  or  broken  to  splinters  on  their 
way  to  the  river  over  precipices  and  rough  slides,  and  another  portion  beinc 
jammed  up  in  numerous  narrow  roclnr  passages  in  the  river,  or  caught  ana 
abetracted  l>y  the  people  living  near  tne  banks.  This  state  of  thingp  was  first 
ptominently  brou^t  to  notice  by  Bt  Cleghom,  who  was  deputed  m  1861  to 
report  on  the  timber  resources  of  the  Panjab;  and  thorough  and  vigorous 
tuaian  to  remedy  these  evils  was  taken  by  the  late  Dr  Stewart,  who  in  1864 
was  appointed  the  first  Conservator  of  Forests  in  the  Paigab. 
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During  the  first  3-4  years  of  its  life  Deodar  grows  slowly,  attaining  18-20  in. 
in  height,  with  spreading  roots,  which  do  not  go  deep  down.    In  this  ahrabby 
and  stunted  state  the  younff  plant  can  maintain  its  existence  under  the  shade  A 
other  trees  for  a  consideraUe  number  of  years  without  making  much  progress, 
but  when  light  overhead  is  given,  then  a  leader  is  at  once  formeo,  which 
shoots  up  rapidly.    At  a  more  advanced  age  the  rate  of  growth  of  the  Deodar 
is  determined  without  difficulty  by  counting  the  annual  rincs :  they  are  well- 
marked,  and  as  vegetation  rests  completely  in  winter  at  the  elevation  where  tibs 
tree  grows,  there  is  no  reason  to  doubt  that  each  concentric  ring  indicates  one 
year's  growth,  in  the  same  manner  as  is  the  case  in  the  coniferous  trees  of  Europei 
it  has  been  asserted  that  the  WelUngUmia  gigatUea,  and  several  other  CQnife^ 
ous  trees,  form  two  rings  a  year.    There  is  no  ^und  to  suppose  that  this  is  the 
case  in  the  Deodar  or  in  anv  of  the  other  Himalayan  Conifers ;  and  we  have 
from  the  commencement  employed  the  same  methods  for  ascertaining  the  fandft- 
mental  facts  upon  which  the  plan  for  working  these  forests  must  be  based,  which 
are  used  for  regulating  the  management  of  coniferous  forests  in  France  and  Ger- 
many.   The  data  available  show  clearly  that  the  rate  of  growth  of  the  Deodar 
is  much  influenced  by  the  greater  or  less  moisture  of  the  climate.    Thua, 
in  the  forests  at  the  head-waters  of  the  Bhagirati  river,  in  a  dry  climate,  the 
tree  requires  upwards  of  200  years  to  attain  a  girth  of  6  ft ;  whereas  in  the 
Jaunsar  forests,  in  the  outer  hills,  with  a  heavy  rainfall,  70  years  suffice  to 
attain  this  size.    The  present  estimate  is,  that  in  the  upper  Bhagirati  foireets  it 
takes  a  Deodar  on  an  average  86  years  to  increase  in  girth  from  4  ft  6  in.  to  6 
ft,  and  that  in  Jaunsar  this  is  accomplished  in  23  years.    In  the  upper  Kuiuk 
war  forests,  in  a  dry  climate,  where  vineyards  occupy  the  lower  slopes  of  the 
valley,  and  where  Pinua  Gerardiana  and  Quercus  Itex  are  associated  with  the 
Deodar,  the  a^  of  a  tree  6  ft  in  girth  is  140  years  or  more  ;  while  in  the  outer 
hills,  in  the  vicinity  of  Simla,  with  an  annual  rainfall  of  50-80  in.,  it  is  usual 
to  find  that  trees  70-100  years  old  have  attained  that  size.    Again,  the  Deodar 
timber  floated  down  the  Cabul  and  Swat  rivers  to  Peshawar,  which  is  pro- 
duced in  the  comparatively  dry  climate  of  Afghanistan,  shows  a  slow  rate  of 
growth — ^logs  from  the  Cabul  nver  having  at  uie  butt  end,  for  a  girth  of  6  ft^ 
on  an  average  214,  and  timber  from  the  Swat  river  166  rings.     In  the  case  of 
the  Cabul  timber  the  lower  temperature  has,  probably  in  addition  to  the  diy 
climate,  a  considerable  influence  in  retarding  the  rate  of  growth.     Besides 
climate,  there  are  other  elements  which  influence  the  rate  of  growth  of  Deodtf, 
as  well  as  of  other  trees  in  mountainous  countries.    Foremost  stands  elevation, 
in  the  second  place  the  greater  or  less  steepness  of  the  slope,  and  the  nature  of 
the  soil.    Agam,  trees  which  have  grown  up  in  a  crowded  state  lay  on  wood 
more  slowly,  and  have  necessarily  narrower  rings,  than  trees  which  have  stood 
more  isolated  and  bear  a  fuller  head  of  branches.    Of  these  elements  several  are 
often  found  combined,  and  it  is  not  therefore  in  all  cases  easy  to  detenmne  the 
influence  of  each  separately.    The  rate  of  growth  of  Deodar  in  the  Bussahir  and 
neighbouring  forests  was  studied  with  special  care  in  autumn  1864,  with  the 
view  of  determining  the  data  which  should  form  the  basis  of  a  preliimnair  pbp 
for  working  these  forests,  and  the  results  are  recorded  in  the  official  Kqwit 
already  ouoted.    Additional  data  have  since  been  collected  in  other  forest  dis- 
tricts.   At  page  9  of  that  Report  an  abstract  statement  is  given,  exhibiting  the 
remits  of  the  examination  in  detail  of  the  annual  rings  near  the  base  of  380 
trees,  classified  in  three  creat  divisions — forests  with  slow,  average,  and  ruud 
rate  of  growth.    As  explained  before,  the  forest  tracts  classed  under  the  m«t 
division  (age  of  trees  6  ft.  in  girth  above  140  years)  are  mostly  situated  in  a  dir 
climate  in  the  vicinity  of  the  arid  zone  of  the  inner  Himalaya ;  those  classed 
under  the  third  diviBion  (age  of  trees  6  ft  girth  below  110  years)  are  mostly  in 
the  outer  ranges  under  the  full  influence  of  the  monsoon ;  and  those  with  An 
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rate  of  growth  are  chiefly  ritnated  in  the  intermediate  ranses 
md  '▼alleys.  There  are,  however,  several  noteworthy  exceptions,  showing  that 
rmaoB  dicamstancefl  besides  moisture  influence  the  rate  of  growth  of  the 
Deodar.  Thus,  in  the  PhinU^  Kiuden,  and  Kilba  forests,  138-154  vears  were 
bond  as  the  average  age  of  a  tree  6  ft.  in  girth — a  slow  rate,  although  these  forests 
IVB  atnated  in  the  lower,  that  is,  moister  portion  of  Kunawar.  The  high  eleva- 
tion of  these  forests  (8000-10,000  ft.)  explains  this  apparent  anomaly.  Again, 
CbL  Pearson  records  an  average  of  five  rinas  to  an  incn  of  radius  in  the  £)dia 
forest  of  Jaunsar  at  an  elevation  of  probably  6000  ft.,  and  ei^ht  rings  in  the 
rotwa  forest,  north  of  the  Karama  Peax,  several  thousand  feet  higher.  Another 
Bxeeption  is  the  Nachar  forest,  at  the  bend  of  the  Sutlej  valley,  at  about  7000 
fl  elevation,  under  the  influence  of  a  heavy  monsoon,  on  level  ground  with 
leep  and  rich  soil,  as  mentioned  above.  Yet  the  growth  of  30  trees  examined 
^▼e  an  average  of  149  rings  for  a  girth  of  6  ft.  Here  the  trees  had  grown  up 
cloee  together,  hence  the  unusually  tall  stems  and  slow  growth.  To  a  certain 
Bzfeent  mis  circumstance  may  have  contributed  to  keep  down  the  rate  of  growth 
in  the  Phinla  and  Kilba  forests.  The  influence  of  the  gradient  was  exemplified 
bj  a  number  of  trees  examined  in  the  Serinche  forest,  on  the  Baspa  river  above 
Bangla.  Here  10  trees,  which  had  grown  on  level  ground,  attained  a  girth 
of  6  Hin  62  years  on  an  average  ;  and  4  trees  on  a  slope  of  30  degrees  had  re- 
IQired  132  years  to  accomplish  this, — ^the  extremes  being,  in  the  first  case,  36 
ind  83,  and  in  the  second  case  102  and  173  years. 

'  Bei^Burding  the  crop  of  timber  per  acre  in  a  mature  Deodar  forest,  our  informa- 
fckn  IS  scanty.  The  large  mass  of  the  natural  pure  Deodar  forests  is  imper- 
Esetly  stocked  ;  most  of  those  from  which  the  timber  could  readily  be  sent 
down  to  the  river  are  nearly  exhausted,  so  that  the  opportunities  for  examining 
ridlT-stocked  tracts  have  not  been  numerous.  The  following  data  are  recordea 
in  tne  Report  quoted  above  : — 
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This  includes,  not  the  tope  and  branches,  but  only  that  portion  of  the  stem 
wMch,  under  existing  circumstances,  yields  marketable  timber.  In  the  Nachar 
fotesty  the  avulable  length  was  taken  at  80  ft,  and  in  the  other  forests  at  60-60 
far  first-class  (above  6  ft  girth),  and  at  25-30  for  second-class  trees  (4-6  in.  to 
6  fL  girth).  That  portion  of  the  Nachar  forest  in  which  this  survey  was  made, 
Bontained  (before  lelUng  operations  commenced)  per  acre  54  first-class  trees, 
fielding  218  cub.  ft,  and  8  second-class,  containing  66  cub.  ft  each.  The 
other  forest  tracts  contained  between  54  and  90  trees  of  the  two  first  classes — 
lihsi  is,  exceeding  4  ft  6  in.  in  girth.  By  way  of  comparison  it  may  be  stated 
kbat,  in  Nortiti  Qermany,  forest  tracts  of  limited  extent,  exceptionally  well 
itodked,  and  older  than  120  years,  have  been  found  to  yield  the  following 
ctop  J— 

Scotch  fir  85-95  ft.  high,  565  cub.  metre  per  hectare,  8,074  cub.  ft.  per  acre. 
Beech  above  95  ft.    „      600  „  „  8,574  „ 

Spruce    95-130  ft    „      760  „  „         10,860  „ 

Cab.  contents  calculated  by  exact  measurement,  not  by  squares  of  the  quarter 
girtiu 


522  LXXYL  COmBWUSL  [Cednu. 

Some  of  the  mixed  forests  of  sprace  and  silver  fir  in  the  Schwarzwald,  150- 
170  ft  high,  contain  more,  probably  about  12,000  or  13,000  cub.  ft.  per  acre. 
In  mature  forests  of  average  quaH^  the  crop  is  between  one-half  and  three- 
fourths  of  these  figures.    These  quantities  do  not  include  tops  and  branches,  birt 
they  include  all  wood  above  7  centimetre  diam.,  or  8i  in.  in  girth,  and  they 
are  calculated  by  exact  measurement ;  whereas  in  calculating  the  data  relating  to 
Deodar,  that  part  of  the  tree  only  was  taken  into  account  which  was  suppled 
to  be  marketable  at  the  time  the  surveys  were  made,  and  consequently  iiothii)0 
under  3  ft.  girth  was  included,  and  the  calculation  was  made  by  the  square  d 
the  quarter  ^irth.    In  the  Nachar  forest,  moreover,  the  length  of  available  timber 
was  arbitranlv  assumed  at  80  ft.;  because,  though  the  average  height  of  tiie  trees 
was  160-200  ft.,  yet,  on  account  of  breakages,  a  greater  length  was  not  as  a  role 
supposed  to  be  utilised  (Bussahir  Forest  Report,  p.  24).      If  in  Uie  Nachitr 
forest  the  entire  length  of  stem  down  to  9  m.  girth  had  been  taken,  and  the 
calculation  made  by  exact  measurement,  the  result  would  probably  have  been 
18,000  cub.  ft.  per  acre.    These,  however,  were  exceptional  cases  of  compact  and 
pure  Deodar  forests  of  limited  extent    Excluding  such  exceptional  cases,  there 
seems  no  ground  to  expect  that  regular  Deodar  forests  willyield  timber  crops 
heavier  thaji  those  of  the  Spruce  and  Silver  Fir  in  Central  Europe.    The  greet 
mass  of  Deodar-producing  tracts  in  the  N.W,  Himalaya  is  very  poorly  stocked 
with  mature  timber.    The  result  of  20  surveys  made  by  me  in  June  1863  in 
the  different  parts  of  the  Jaunsar  forests  on  an  aggr^te  area  of  485  acres,  ave 
1196  first-  and  1662  second-class,  or  a  total  of  2867  Deodar  trees  above  4  ft.  6 
in.  girth,  amounting  to  nearly  6  trees  per  acre  of  both  classes ;  and  82  surveys 
made  in  the  Bussahir  forests  in  October  1864,  in  conjunction  with  Capt  £.  Wood 
and  the  late  Dr  Stewart,  gave  3743  Deodar  trees  oi  the  first  and  4099  of  the 
second  class— total,  7842  trees  of  both  classes,  amounting  to  12  trees  above  4  ft. 
6  in.  girth  per  acre.    The  survey  of  the  Bhagirati  forests,  which  was  made  in 
1869  under  the  direction  of  Colonel  Pearson,  gave  a  total  of  116,700  first-  and 
53,660  second-class  trees  on  11,500  acres,  or  about  16  trees  above  4  ft.  6  in.  girth 
per  acre  on  an  average.      The  second-class  trees  in  this  case  were  fewer  then 
those  of  the  first ;  as  a  rule,  most  survevs  in  forests  already  worked  have  hitherto 
shown  an  excess  of  second  over  first  class  trees.    A  great  portion  of  the  Bhsfji' 
rati  forests,  however,  had  never  been  worked  when  the  survey  was  made; 
but  many  of  those  I  surveyed  in  Bussahir  had  been  much  impoverished  by  fell- 
ing, and  in  the  majoritgr  Deodar  was  not'  the  only  tree,  but  was  associated  in 
var3ring  proportions  with  Pinus  excelsa,  Abies  Smtthiana,  and  a  few  other  trees. 

The  great  demand  for  Deodar  wood  has  naturally  callea  forth  estimates  of  the 
total  quantity  of  mature  timber  available  for  the  requirements  of  the  preemt 
veneration.  The  foregoing  remarks  regarding  the  irrcgular  character  of  these 
forests  will  explain  that  these  estimates  could  not  be  made  from  areas  stocked 
wiUi  Deodar,  out  the  onlv  way  in  which  a  result  could  be  obtained  was  to  make 
approximate  estimates  of  the  number  of  trees  available.  In  December  1868^ 
the  late  Dr*  Stewart  estimated  the  number  of  first-class  Deodar  trees  in  the 
Kashmir  forests,  which  could  be  made  available  for  the  market  without  greet 
trouble  and  expense,  at  117,000  trees,  and  he  thought  that  the  Panjab  forests  in 
British  territory,  and  those  leased  from  the  Rajahis  of  Chumba  and  Bussahir, 
might  probably  yield  the  same  quantity.  The  Jaunsar  forests  on  the  Deoban 
ridge,  between  the  Tonse  and  Jumna  river,  were  estimated  by  Colonel  Pearson  in 
May  1869  to  contain  34,000  available  first-class  trees,  and  the  Bhagirati  forests 

inot  including  the  Nilang  valley),  as  mentioned  above,  116,700  first-class  trees, 
f  to  these  are  added  the  probable  contents  of  the  available  forests  on  the  head- 
waters of  the  Tonse  and  Jumna  rivers,  the  total  number  of  first-class  Deodar 
trees  which  were  considered  readily  available  for  the  market  in  1868  and  1669 
did  not  at  that  time  exceed  500,000.    Regarding  this  estimate,  it  should  be  bone 
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in  ndnd  that  most  of  the  northein  forests,  from  the  Jhelam  to  the  Sntlej,  had 
been  worked  ezcessiTely  dnrins  the  last  25  or  30  years,  and  that  in  the  Panjab 
those  localities  only  were  inclnded  in  the  estimate  which  were  situated  on  slopes 
immediately  overwrnging  the  river  or  its  main  tributaries,  whereas  a  large  por- 
tion of  the  south-eastern  forests  on  the  feeders  of  the  Jumna  and  the  Ganges 
nwen  were  intact,  uid  that  here  forests  situated  at  a  distance  from  the  main 
rirer  were  included  in  the  estimate.  In  addition  to  the  quantity  mentioned, 
there  are  extensive  forests  containing  Deodar  in  side  valleys,  on  small  tributaries, 
and  in  places  difficult  to  work,  which  it  is  hoped  may  be  found  to  contain  twice 
or  three  times  the  quantity  estimated  to  stand  in  the  vicinity  of  the  main 
livera.  Nevertheless  it  is  evident  from  these  data  that  the  quantity  of  Deodar 
growing  in  the  N.W.  Himalaya  is  limited.  The  natural  regeneration  of  this 
valm^e  tree  by  self-sown  seedlings  is  good  when  the  climate  is  moist,  the 
toil  ample,  and  the  slopes  not  too  steep,  save  where  a  complete  clearance  has 
been  made,  for  then  hiOTbs,  brambles,  and  brushwood  occupy  the  ground  and 
prevent  the  growth  of  seedlings.  And  this  is  noticed  eoually  where  the  clear- 
ance has  been  effected  by  felfing  and  where  the  forest  nas  been  cut  down  by 
avalanches.  Deodar  requires  shelter  while  young,  and  does  not  come  up  with- 
out it.  Most  forests,  however,  contain  a  Itoge  proportion  of  young  trees.  In 
the  "Rfc^girftri  forest  (area  11,500  acres),  excludmg  the  Nilang,  the  number  of 
tiees  of  me  different  classes  was  reported  as  follows : — 

First  dass  above  6  ft  in  girth,        .  .  116,700  trees. 

Second  class  4  ft  6  in.  to  6  ft.  girth,        .  .          53,660     „ 

Third  class  1  ft  6  in.  to  4  ft.  6  in  girth, .  127,536     „ 

Fourth  class  below  1  ft.  6  in  girth,  .  213,281      „ 

and  the  proportion  is  similar  in  other  forests.  Speaking  broadly,  the  trees  which 
now  belong  to  the  two  first  classes  must  be  made  to  last  until  a  sufficient  number 
of  the  younger  classes  and  planted  Deodar  shall  have  attained  a  marketable  size 
— tibat  is,  for  a  period  which  will  be  found  to  vary  in  the  different  forest  tracts 
between  50  and  100  years. 

As  oompaied  with  other  Conifers  of  the  tribe  of  AbieHnece,  Deodar  has  a 
great  power  of  reproduction,  and  its  branches  often  show  a  tendency  to  form 
straight  l^rng  snoots.  In  many  parts,  particularly  in  the  outer  ranges,  the 
tree  near  villages  is  lopped  of  its  branches  to  a  considerable  height  The  naked 
stem  zeclothes  itself  with  side  branches  in  a  short  time.  Trees  are  often  found 
with  the  main  stems,  instead  of  running  up  straiij^ht,  dividing  into  numerous 
bisnchesy  each  forming  a  separate  leader.  This  division  sometimes  takes  place 
near  the  ground,  sometimes  at  a  height  of  10  ft  or  more.  These  leaders  form 
tsll  and  well-shaped  tops,  so  that  at  a  distance  the  forest  has  a  deceptive  appear- 
ance. The  trees  appear  to  be  tall  and  well  formed,  whereas  on  approach  they 
are  fScrand  to  be  worthless  for  timber,  being  only  the  candelabrum-uke  branches 
of  a  short  stem.  Forked  stems  also  are  not  rare,  with  two  parallel  leaders  in- 
rtead  of  one ;  and  when  young  trees  grow  up  isolated,  with  branches  down  to  the 
ffroond,  it  sometimes  happens  that  one  of  the  lower  branches  sends  up  a  straight 
leader  at  some  distance  m>m  the  stem.  This  tenden<yjr  to  form  secondaTy  leaders 
•onijetimes  shows  itself  in  Deodar  planted  in  England  ;  in  the  Himalaya  it  Ib 
paiticulaily  marked  where  the  mam  leader  has  been  cut  or  mutilated,  or  crushed 
or  snow,  or  where  avalanches  have  passed  through  the  forest  In  the  vicinity 
of  villafleS)  and,  particularly  near  the  edge  of  the  arid  and  treeless  tract,  the 
Deodar  is  much  cut  to  furnish  material  for  building  and  fencing ;  and  in  places, 
€,g.f  in  upper  Kunawar,  it  is  customary  to  cut  the  upper  part  of  the  stem  only 
(the  top  of  the  tree  answering  the  purpose  with  less  labour^,  upon  which  the 
side  branches  left  on  the  stem  lower  down  repair  the  damage  oy  taking  the  lead 
and  forming  straight  ascending  secondary  stems.    The  Deodar  has  so  great  a 
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power  of  reproduction  that  if  only  a  small  branch  is  left  on  the  stomp  of  a  felled 
tree,  nnmerons  shoots  grow  up,  which  almost  have  the  appearance  of  coppice- 
shoots.  Unlike  most  other  trees,  the  trees  of  the  Pine  tribe  do  not  coppice 
from  a  leafless  stump  ;  but  so  great  is  the  power  of  reproduction  in  the  case  of 
the  Deodar  that  the  a{>pearance  is  often  deceptive,  and  indeed  it  has,  though 
I  believe  without  sufficient  data,  been  asserted  that  Deodar  coppices  like  Oak, 
Teak,  and  other  leaf-bearing  trees  (Laubholzer,  Bois  feuillus). 

(7.  Libani^  Barr. — Syn.  Pinus  Cedrtu,  Linn.,  and  C.  atlanHcoy  Manetti — the 
Lehawm  and  Atlas  Cedars — are  so  closely  allied  to  the  Deodar  that  it  is  not 
possible  to  semrate  them  by  constant  specific  characters.    This  has  been  clearij 
proved  in  Dr  Hooker's  important  paper  m  the  Natural  History  Review,  1862, 11, 
on  the  Cedars  of  Lebanon,  Taurus,  Algeria,  and  India.    Both  have  shorter  leaves 
than  the  Deodar,  and  the  extremities  of  the  branches  are  stiff  and  not  drooping. 
Under  cultivation  in  England  the  three  Cedars  show  each  a  peculiar  habit  of 
growth,  the  Atlas  Cedar  being  particularly  distinguished  bya  stiff  erect  rigid 
leader,  and  stiff  spreading  branches  with  short  leaves.     The  foUace  of  ue 
Lebanon  and  Atlas  Cedar  is  generally  dark,  that  of  the  Deodar  is  onen  light 
or  bluish  e:reen,  but  there  is  a  silvery  varietv  both  of  the  Atlas  and  Lebanon 
Cedar,  and,  as  mentioned  above,  Deodars  with  bluish  foliage  are  not  wanting 
though  rare,  in  the  N.  W.  Himalaya.    Old  trees  of  all  three  kinds  when  growing 
isolated,  particularly  in  exposed  situations,  are  apt  to  form  tabulated  tops; 
and,  on  the  other  hand,  where  the  Lebanon  C^ar  grows  up   crowded  in 
groups  or  compact  masses,  it  forms  tall  and  erect  stems,  like  the  Deodar  in 
the  Himalaya.    The  male  catkins,  the  cones,  and  seeds  furnish  no  difference  of 
importance.    At  Kew  the  Deodar  is  the  first  to  come  out  with  a  flush  of  yonng 
leaves,  the  Lebanon  Cedar  follows  a  fortnight  later,  and  the  AtlaA  Cedar  comes 
last,  after  another  interval  of  a  few  days.    The  early  commencement  of  the 
vegetation  in  the  case  of  the  Deodar  explains  its  being  less  hardy  on  the  conti- 
nent of  Europe  than  the  Lebanon  Cedar,  which  thrives  well  and  attains  a  con- 
siderable size  all  along  the  Rhine  from  Basle  to  Cologne.     In  central  France 
young  trees  often  suffer  from  frost  (Mathieu,  FL  For.  379).     On  their  native 
mountains  all  three  Cedars  have  a  distinctly  marked  heartwood,  which  is  brown, 
close-grained,  and  aromatic  ;  but  the  wood  of  trees  planted  in  Western  Europ^ 
has  a  pale-reddish  colour,  is  light,  spongjr,  soft,  and  slightly  aromatic.    Tne 
wood  of  the  Lebanon  Cedar  grown  m  England  weighs  30  lb.,  and  Mathieu 
quotes  29  lb.  as  the  weight  of  wood  grown  at  Nancy  (age  19  years,  diam.  11  in.]^ 
while  apiece  of  wood  from  the  Atlas  (age  88  years,  diam.  7  in.)  weighed  48  ft. 

In  Western  Europe  the  Lebanon  Cedar  has  an  extremely  rapid  growth. 
Mathieu  cites  one,  125  years  old,  and  23  ft  girth  at  6  ft  from  the  groiind  (FI 
For.  381).  Of  the  numerous  instances  of  rapidly-grown  Cedars  in  England,  it 
will  sufiice  to  quote  a  group  at  Bay fordbury,  Herts,  mentioned  by  SelW  (Britkh 
Forest  Trees,  539),  of  12  or  14  trees,  90  years  old,  and  measuring  10-14  ft.  m  girth 
near  the  base.  The  Atlas  Cedar  grows  on  the  higher  mountains  of  Al^ria, 
where  it  forms  extensive  forests  at  an  elevation  between  4000  and  7000  ft  lie 
Lebanon  Cedar  is  found  in  Asia  Minor  on  the  Anti-Taurus  (lat  40^  between 
3900  and  4200  ft,  and,  farther  south,  on  the  Taurus  mountains,  where  it  fonns 
(with  Pinus  Laricio)  the  upper  forest  redon  between  4000  and  6400  ft.  np  to 
the  limit  of  arborescent  vegetation.  It  cdso  occurs  in  the  norUiem  part  (/the 
Lebanon  chain,  where  Ehrenberg  found  it  in'  forests  of  Oak  ;  and  Uie  last  oncost 
is  that'  remarkable  grove  of  about  400  trees,  at  the  head  of  the  Kedisha  vallej 
(lat  34°  14'),  which  has  been  mentioned  by  many  travellers,  and  which  Hooker 
has  well  described  in  the  paper  quoted  above.  The  erove  measures  about  400 
yards  in  diameter,  it  stands  in  a  broad  shallow  valley,  drained  bv  a  feeder  of  the 
Kedisha,  which  runs  to  the  Mediterranean,  at  an  elevation  of  about  6500  ft. 
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above  the  m,  whichy  as  the  crow  fliee,  is  only  18  miles  'distant,  and  3500  fL 
below  the  highest  point  of  the  Lebanon,  which  is  about  3  to  4  miles  farther 
north.  The  trees  stand  in  nine  groups  on  the  broken  ground  of  an  ancient 
moraine,  the  relic  of  a  colder  period  wnen  the  Lebanon  was  covered  wiUi  per- 
netaal  snow,  and  sent  its  glaciers  down  into  this  valley.  The  largest  tree  is  40 
ft.  in  ^irth,  but  8  trees  only  measure  above  20  ft,  and  the  smallest  have  a  girth 
of  18  mchea  The  growth,  as  might  be  expected  at  that  elevation,  has  evidently 
been  slow ;  no  young  growth  is  coming  up.  At  present  this  grove  does  not 
recmit  itself  by  sdf-sown  seedlings,  whicn  are  all  destroyed  by  goats,  but  appears 
destined  to  diminish  slowlv  by  the  death  and  destruction  of  the  old  trees. 

It  is  a  remarkable  fact  that  the  natural  habitat  of  the  Deodar,  Pinua  exceUOf 
and  several  other  coniferous  trees,  is  limited  to  high  elevations  on  large  moun* 
tain-xanges,  that  they  are  nowhere  found  indigenous  in  the  plains,  and  that 
their  area  of  distribution  Ib  interrupted  by  great  distances. 

3.  ABIES,  Toumef. 

Eveigreen  monoicous  trees.  Leaves  single,  not  tufted,  needle-shaped, 
or  narrow  linear.  Branches  whorled  and  scattered.  Male  catkins  single, 
eylindric,  in  the  axils  of  leaves  ;  anther-cells  2,  dehiscing  longitudinally, 
tnmsversely,  or  in  an  irregular  manner,  adnate  to  stipitate  scales.  Ovules 
inverted,  in  pairs  at  the  base  of  the  carpellary  scales,  which  are  in  the 
axils  of  membranous  or  coriaceous  bracts.  Cones  ripening  the  same  year, 
terminal  or  lateral,  hanging  or  erect,  formed  of  numerous,  obtuse,  imbri- 
cate, carpellary  scales,  with  a  thin  edge  and  a  woody  base,  deciduous  or 
penistent.     Seeds  oily,  winged. 

Cooes  at  the  ends  of  branches ;  scales  persisteDt  after  the  seeds 
&I1 ;  bracts  small,  drylog  up  and  not  apparent  in  ripe  cones 
{Abiu  of  London,  Pkea  of  Link,  and  Vniffa  of  Carri^re). 
Ccoas  eylindric,  pendnlons,  4-6  in.  long ;  leaves  green         .        1,  A,  Smithiana, 
Cones  ovoid,  spreading  or  drooping,  1  in.  long ;  leaves  white 

beneath 2,  A.  dumoMu 

Cones  lateral,  erect ;  scales  fall  with  the  seeds  (Pieea  of  Loudon, 

Abiet  of  Lmk) 3.  ^.  WMiana. 

I  follow  Asa  Gray,  Botany  of  Northern  United  States,  471,  and  Willkomm, 
Forstl.  Flora,  bB,  in  uniting  Abies,  Picea,  and  Tmgcu 

1.  A.  Smitliiaiia,  Forbes,  Pinetum  Wobumense,  t  36 ;  Cleghom,  L  c 
tb  5. — Syn.  A,  KhtUrow,  Loudon ;  A,  spinulosa,  Griffith ;  Finus  Smith- 
ianoy  Waa  PL  As.  Ear.  t.  246 ;  P.  Khutrow,  Eoyle  UL  t.  84 ;  Picea 
Marinda,  Link,  in  Linnaaa,  xv.  522.  Vem.  Wesha,  hajur,  Afg. ;  Kaehan^ 
kaehal,  Hazaia  and  Kashmir;  Retoari,  ban  ludar,  sangal,  salla,  salle^ 
tetreif  kdtUi,  roi,  rag,  rdo,  bang  re,  krok,  Panjab  Himalaya ;  Landar,  an-- 
€mdar,  timber  depots  in  the  plains ;  Rau,  raiang,  re,  Sutlej  ;  Rat,  Jaun- 
sar ;  Kandre,  re,  rhdi,  rdo,  kudrau  (khuirau,  Eoyle),  riaUa^  rdgha,  mot' 
inda,  kail,  kUu,  Oarhwal  and  Kamaon ;  Seh,  Sikkim. 

A  large  tree  with  tall  straight  stem,  pyramidal  crown,  dark -green 
foliage,  and  pendulous  branchlets.  Leaves  single,  scattered  in  spirals  all 
nraiid  the  branches,  persistent  5  years,  stiff,  sharp,  4-sided,  1-1^  in.  long. 
Cones  terminal,  pendulous,  eylindric,  obtuse,  4-6  in.  long,  1-2  in.  diam., 
dark  brown  when  ripe ;  scales  broadly  ovate  fh)m  a  coneate  base,  upper 
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edge  thin,  sharp,  rounded.     Seeds  small,  2^  lines  long,  with  large  spath- 
nlaie  wings. 

Afj^haniBtan,  Eafiristan,  Gil^t,  north  of  the  great  bend  of  the  Indus.    Com- 
mon m  tiie  Panjab  Himalaya,  m  Jaunaar,  and  in  the  Bhagirali  forests,  lees  com- 
mon in  Kamaon.    Is  generally  found  on  northern  and  western  slop^  between 
6000  and  11,000  ft.,  alone,  but  more  commonly  in  mixed  forests  with  leof-beszing 
trees,  or  associated  with  Deodar,  Pinus  excdsa^  and  Abies  WMdcmOj  growing 
600  ft.  higher  than  A  hies  Webhicma  on  the  Harasg  Pass  in  Eimawar,  but  genendlj 
remaining  below  the  upper  limit  of  that  tree,    m  lower  Eunawar  A,  Smiitkiana 
is  commonly  associatea  with  Deodar ;  it  forms  a  large  proportion  of  the  Dippi, 
Jani,  and  Punang  forests,  some  of  those  in  the  Baspa  valley,  and  of  the  Bsiang 
forests  above  the  mouth  of  the  Baspa  river.  It  does  not,  however,  extend  into  tke 
arid  tract,  its  upper  limit  being  Pangi  on  the  right,  and  the  Tidong  river  (Bispft) 
on  the  left  bank.    In  upper  Kunawar  Pinus  Werardiana  takes  its  place  in  the 
Deodar  forests.    In  Sik&mi  and  Bhutan  A.  Smithiana  ctows  in  the  innermost 
valleys  between  7800  and  10,000  ft.    Hardv  in  England  and  Scotland,  where  it 
grows  with  great  vigour,  often  grafted  on  the  common  Spruce. 

In  April  a  flush  of  young  light-green  leaves  at  the  tips  of  the  branchlets  giya 
the  tree  a  variegated  appearance,  the  old  foliage  being  dark  green,  slightly  darker 
than  that  of  Deodar,  but  not  so  dark  as  A.  nebbiana.  The  bud-scales  genenlhr 
cohere,  like  a  conical  cap  at  the  end  of  the  young  shoots,  until  they  at  last  fiJl 
off.  The  flowers  appear  in  April,  the  yoimg  cones  increase  in  size  rapidly  and 
ripen  in  Oct.  and  Nov.  of  the  same  yean.  In  the  N.W.  Himalaya  the  tree  attains 
100-120,  and  sometimes  150  ft,  with  a  girth  of  8-10,  often  of  12-16  ft.  Dr 
Stewart  records  one  of  21  ft.  The  tree  is  covered  with  branches  down  to  the 
ground,  except  where  it  grows  in  compact  masses ;  the  branches  are  whorled  and 
horizontal,  spreading  out  farther  than  those  of  A,  Webbiana;  their  extremities 
are  very  bushy,  with  nimierous  hannng  vertically,  leafy,  tassel-like  branchlets, 
which  give  the  tree  a  peculiar  ana  graceful  appearance.  The  crown  is  tall, 
conical,  and  the  foliage  dense.  The  bark  is  pale-  or  brownish-grey,  tesselated 
by  shallow  cracks  into  small  irregularly  four-sided  scales. 

The  wood  is  white,  the  outer  wood  turning  red  and  decayins;  rapidly.  It  is 
even-  and  straight-grained,  and  is  good  for  packing-cases,  plai&ing  and  indoor 
work,  but  as  a  rule  not  durable,  except  under  shelter ;  yet  in  many  places  it 
IB  used  by  the  hill  people  for  shinffles,  and  for  construction.  It  is  fi;enerally 
somewhat  heavier  than  the  wood  of  il.  W^biana,  The  bark  is  usea  to  roof 
shepherds'  huts,  and  water-troughs  are  made  of  it.  Twigs  and  leaves  furnish 
litter  and  manure.  The  young  cones  form  part  of  the  dr^  sold  as  gcuhpipal  in 
the  Panjab  bazars. 

Nearly  allied  to  A.  Smithiana  is  the  European  ^pruoe.y  A,  exedsOj  DC.— 
Syn.  Pinus  Abies,  Linn.;  Picea  excdsa,  link.;  Epicea,  Fr.;  Fu^Ue^ EotkUame, 
Cierm.  ;  Fezzo,  It.,  extensive  forests  of  which  are  found  in  the  mountains  of 
Central  Europe,  in  East  Prussia,  the  Baltic  provinces,  Norway  and  Sweden,  and 
in  a  great  part  of  Russia.  On  the  south  side  of  the  Alps  the  Spruce  forms  huge 
forests  in  Friaul  on  the  head-waters  of  the  Piave  and  Tagliunento  rivers,  wfach 
have  from  time  immemorial  furnished  building  timber  to  the  eastern  Medi- 
terranean. The  fact  that  most  of  these  belong  to  towns  and  villages,  has  en- 
abled the  communities  of  these  districts  to  build  roads,  bridges,  and  sdioolsy 
and  has  thus  served  largely  to  increase  the  prosperity  of  the  country.  It  is 
found  in  the  Cansiglio  forest  near  Treviso  ;  on  the  maritime  Alps,  inland  of  Nice 
and  Mentone,  where  it  descends  to  1800  ft.  (M.  Moggridge),  on  the  north  ride  of 
Mount  Ventoux,  and  on  the  Pyrenees,  but  it  is  wanting  in  Turkey,  in  Italy 
south  of  the  Euganean  hiUs,  in  Corsica,  and  in  Spain.    It  is  not  indligenons  in 
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fistem  Fmaeej  or  in  Britein.  A  Tuiety  with  smaller  cones  (Siberian  Spruce) 
DBS  large  fbreeta  on  the  Ural  Mountains,  in  Siberia,  and  Dahuiia.  In  planta- 
na  tho  Spruce  succeeds  more  readily  than  meet  conifers.  It  is  the  prmdpal 
a  in  the  loreats  of  the  hi^^er  Han,  and  of  agreat  portion  of  the  Saxon  forests, 
me  it  is  almost  ezdusiTely  reg^erated  by  planting.  On  the  other  hand, 
the  Schwanwald,  on  the  Vosges,  and  on  the  Jura,  it  reproduces  itself  without 
Bcnlty  from  self-sown  seedlings.  The  resinous  ducts  oi  the  wood  are  few  and 
laU,  out  the  bark  is  hi^y  resinous,  and  in  former  tunes  the  Spruce  on  the 
hwanwald  and  in  Thuringia  were  largely  tapped  for  resin.  For  this  purpose 
uurrow  longitudinal  cut  was  made  into  the  bark  to  the  wood,  and  the  dry  resin 
deh  collected  in  this  channel  was  from  time  to  time  scraped  off ;  the  cut 
m  occasionally  enlar^^ed,  and  thus  old  trees  may  still  be  seen  on  the  Schwarz- 
Jd  the  trunks  of  which  are  furrowed  with  numerous  deep  longitudinal  chan- 
la^  4-5  ft  long.  The  wood  of  the  Spruce,  however,  ii  much  more  liable  to 
f-rot  than  that  of  P.  Pinaster,  and  the  result  lb  that  almost  all  the  old  Spruces 
iped  for  resin  are  found  rotten  in  the  heart  as  high  up  as  the  channels,  and 
ien  higher,  so  that  the  lower  part  of  the  stem  is  useless.  Apart  from  tiiis, 
ere  are  otiier  circumstances,  not  yet  sufficiently  investitntt^,  which  often 
Bte  unsoundness  in  the  heart  of  the  Spruce.  The  wood.  Known  in  England 
der  the  name  of  White  Fine,  or  White  Deal  (imported  from  Norway  and  the 
Jtic),  has  no  distinct  heartwood,  and  the  cub.  ft,  weighs  between  21  and  37 
,  (Nordlinger). 

2.  A.  dnmosa,  Loudon. — Syn.  Pintu  dumasa,  Don  Prodr.  Fl.  Nep. 
i ;  DC.  Prodr.  xvL  iL  429.  P.  Brunaniana,  Wall ;  PL  As.  rar.  i  247. 
anioek  Spruce,  of  NopaL  Vem.  Tangahing,  ehangathaei  dhiip,  Nepal ; 
madOng,  Sikkim. 

A.  laigB  tree  with  spreading  branches  and  pendulous  branchlete.  Leaves 

Tow-linear,  ^-1  in.  long,  edge  recurved  and  finely  serrulate  near  the 

X,  covered  beneath  with  a  white  mealy  substance.   Male  catkins  short, 

globose,  axillary,  shorter  than  leaves,  pedunculate ;   numerous  lax 

to  bracts  at  the  base  of  peduncle.     Cones  terminal,  erect  or  horizon- 

OToid,  1  in.  long,  scales  persistent,  broad-elliptic,  obtuse,  bracts  not 

lent  when  the  cone  is  ripe.     Seeds  winged. 

trth-East  Kamaon,  first  discovered  by  Copt  Webb,  and  found  again  b^  Mr 

ebber,  late  of  the  Forest  Dept  of  the  N.W .  Provinces,  NepoL  m  the  mner 

V  of  Sikkim  descending  to  80()0,  and  ascending  to  10,500  It    Bhutan,  FL 

June.    Dr  Hooker  records  one  in  Sikkim  120  fL  high  and  28  ft.  girth, 

JToum.  iL  108.    The  leaves  are  apt  to  fall  from  branches  cut  or  broken  off, 

I  this  account  WalUch  first  called  it  Pinus  decidua.    Not  quite  hanly  in 

id  ;  suffers  from  late  spring  frosts.    Wood  soft,  white,  not  durable ;  bark 

r  roofing. 

Hemlock  Spruce  of  Canada,  A.  canadensis,  Michauz,  with  short  linear 

us  leaves,  white  beneath,  and  small  terminal  drooping  cones,  is  a  large 

Canada  and  Uie  northern  United  States.    Wood  not  durable,  and  often 

twisted,  but  the  bark  extensively  used  for  tanning  leather.    Hardy 

mt  North  Europe. 

^oualas  Spruce,  A,  DoualasU,  Lindl.,  Lb  a  tree  forming  extensive  forests 

alteys  of  the  Rocky  Mountains,  in  Vancouver's  &land,  Columbia, 

r  parts  of  North- West  America,  which  attains  300  ft.  and  more 

coast  of  the  Pacific,  and  famishes  valuable  timber,  veiy  strong, 

0  be  equal  to  the  best  Larch,  has  narrow-linear  leaves  1  in.  long,  white 
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beneath,  and  cylindrie  cones  3  in.  long,  with  lax  rounded  seileBy  much  Bborter 
than  the  linear-oblong  pernstent  bnctSy  which  are  deeply  tiifid  at  the  apex,  the 
middle  segment  longest^  i  in.  long,  spineseent.  Hardy,  and  of  ver^  rapid  growth 
in  EnglaiMl  and  SecSland.  Introduced  1827;  at  Dropmore  there  is  atzee  which, 
at  the  age  of  44  years,  was  100  tL  hiA  with  9  ft  7  m.  girth,  at  3  it  aboTe  the 
ground.  Many  specimens  in  Perthshire  raised  from  layers  and  cuttiDgiB  since 
1846,  were  in  1871  40-70  ft  high  (Gardeners'  Chronicle,  1870). 

3.  A.  WebUaaa,  lindL ;  Plnetum  Wobumense,  t  41 ;  Link  in  TinTia^ 
XV.  532 ;  Griff:  Ic  PL  Aa.  t  371.— Syn.  A.  Pindraw,  Boyle  DL  t  86. 
Ficea  WebbUmOj  Loudon  ;  Cleghom,  L  c.  t.  6.  P.  Pindrow^  Loudon. 
Pinus  speeiaMliSy  Lambert ;  Don  Prodr.  FL  Nep.  55.  P.  WebbioMO^ 
WalL  ;  DC.  Prodr.  xri  iL  425.  P.  Pindrow,  Boyle;  ib.  424.  Himalayan 
Silver  Fir.  Yem.  Paludar,  retcari,  Jlielam  ;  BadoTy  bOdar,  ^*^y  Kash- 
mir ;  DhunUy  rag,  raily  pe,  re,  MtZZs,  «ara,  Chamba ;  Jo9,  Kulla  ;  Sptoi^ 
pun,  krok,  hcdrai,  Eunawar ;  Bharda,  thanera,  Shali  ;  Pindrau^  pindrtd, 
Hattu ;  KudrorOj  Muttdana ;  Buruly  bUrra^  buldu^  Bigi ;  Kalrai^  satrai, 
char,  Kotkai ;  Raho,  row,  diUrow,  kHaunia,  Chut ;  MarundOf  morinda, 
Taroche,  Jaunsar,  and  Grarhwal ;  ChUrow,  Eullu,  Garhwal ;  Ragha^  no 
ragha,  ransla,  raisaHoj  Eamaon  ;  WHman,  Byans ;  Oobria,  (gobra)^  mxUa, 
Sikkim ;  Dun  shing^  Sikkim,  Bhutan  ;  Portal,  pcdt,  Panjab  plains  at  tim- 
ber depots. 

A  large  tree  with  a  dense  cylindrie  crown  of  dark-green  foliage.  Leaves 
single,  spirally  arranged  all  round  the  branchlets,  but  generally  mora  or 
less  spreading  in  one  plane  so  as  to  appear  distichous,  flat,  naRow-lineir, 
1-3  in.  long,  1  line  broad,  narrowed  into  a  short  terete  petiole,  apex  enuu*- 
ginate,  or  with  2  sharp  teeth,  under  aide  with  2  whitish  longitudinal  fsa- 
rows  on  either  side  of  the  raised  midrib,  upper  side  dark  green,  abining. 
Duration  of  leaves  8-10  years,  catkins  axillary,  cylindrie,  obtuse,  about  1 
in.  long.  Cones  erect,  subsessile,  cylindrie  or  ovoid,  often  clustered,  obtuse^ 
4-6  in.  long,  1^3  in.  dianL,  dark  purple  or  brownish  purple  when  ripa 
Scales  closely  imbricate,  broadly  cuneate  or  obovate,  edge  rounded,  brscts 
many  times  shorter  than  scales.  Seeds  oblong  or  obovoid,  half  the  length 
of  the  broad  obovate  truncate  wing.  Two  varieties,  considered  as  species 
by  Boyle,  Madden,  and  Parlatore  :  ct,  A.  Webbiana,  on  exposed  rocky 
ridges  at  higher  elevations,  a  smaUer  tree,  with  shorter,  less  bifmous  leaves, 
and  usually  thicker  and  shorter  cones  :  P.  A.  Pindrow,  on  better  soil,  in 
sheltered  places,  a  large  tree,  with  longer  leaves  and  generally  cylindnc 
cones.  The  scales  fall  when  the  seed  ripens,  and  leave  the  naked  penis- 
tent  axis  of  the  cone  standing  upright  on  the  branches. 

North  Afghanistan  and  Kafiristan,  on  the  Safedkoh,  between  8000  and  9000 
ft.  Himalaya,  from  the  Indus  to  Bhutan,  forming  extensive  forests,  in  ^e 
North- West,  pure  or  mixed  with  Acer  and  other  leu-bearing  trees,  at  hig^  ele- 
vations with  ietida  BhajpaUra  ;  often  associated  with  Abies  Smithiana  and 
Firms  excdsa.  In  the  Panjab  it  is  usually  foimd  between  7000  and  11,500  ft, 
but  descends  occasionally  to  6500,  and  ascends  to  12,500  fL,  which  is  its  upper 
limit  in  Kunawar.  Up  the  Sutlej  valley  it  extends  to  Lipi  on  the  rights  vhI 
Dabling  on  the  left  side.  On  the  Chur  its  lower  limit  is  10,000  ft.  InJaunsar, 
Gkirhwal,  and  Kamaon  its  limits  are  7500  and  13,000  ft.,  and  here  it  is  onlj 
found  in  the  middle  ranges  at  a  distance  of  35-40  miles  from  the  plains.    In  the 
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inner  ranges  of  Sikkim  and  Bhutan  A,  WMiana  fonna,  with  Abies  dumosOj  the 
Tew,  together  with  Oaky  large  JihododendronSf  and  mall  Bamboo,  the  upper 
aone  of  ooniferoua  foreet,  between  9000  (sometimee  8600)  and  13,000  ft.  In 
the  outer  ranges  it  does  not  descend  below  10,000  ft.  ^ook.  Him.  Joum.  L  1911 
In  the  North-West  Himalaya  it  thrives  best  in  cola  damp  glens,  with  a  north 
or  west  aspect,  and  in  such  places  it  often  constitutes  alone,  or  associated  with 
the  al^nne  Birch,  the  upper  forest  belt ;  Pinus  exeeUa  often  going  higher,  and 
always  extending  farther  into  the  arid  tract  A  flush  of  yoimg  leaves  breaks  out 
in  April  and  May,  of  a  bright  green  colour,  contrasting  strongly  with  the  dark- 
green  old  foliage.  At  a  distance  the  foUage  looks  almost  black ;  and,  like  the 
sihrer  fir  of  Centnd  Europe,  the  tree  has  given  the  name  of  Black  Forest  (Kala 
ban)  to  sev^td  mountain  forests  of  the  N.W.  Himalaya.  FL  April ;  by  the 
end  of  May  the  cones  are  about  3  in.  long,  and  they  ripen  in  Sept  of  the  same 
year,  the  scales  and  seeds  falling  in  October.  In  l^orth  Eiurope  the  tree 
suffers  in  spring,  because  it  starts  into  growth  too  early ;  it  succeeds  in 
Ireland  and  South- West  England.  Attains  120-150  ft.,  and  a  girth  of  9-15 
ft  Several  instances  are  recorded  of  trees  exceeding  20  and  even  30  ft.  in 
girth.  Except  in  very  compact  and  dense  forests,  the  branches  co  low  down, 
nearly  to  the  ground  ;  they  are  short  spreading  nearly  horizontalnr,  and  form- 
ing a  tall  narrow  cylindric  crown,  the  outline  resembling  that  of  the  Cypress 
or  Lombardy  Popk^.  Bark  of  young  trees  smooth,  silvery  grey,  of  old  stems 
darker  grey  or  brownish  grey,  cut  into  long  narrow  acute  scales  by  deep  nar- 
row vertical  grooves,  often  running  in  spirals  round  the  trunk,  and  anasto- 
mosing at  acute  angles.  The  wood  is  whitish,  inodorous,  open-nained  and  soft. 
Expo^  to  the  weather  it  is  not  durable.  Weight,  21  lb.  (Wallich),  27-35. 
Valiie  of  P.  (average  of  10  exp.)  440,  Capt.  W.  Jones,  Oct.  1844,  cut  Sept 
1844.  In  Bhutan  the  wood  is  used  for  house-building  ;  from  Sikkim  it  is  ex- 
ported to  Tibet  ^  It  splits  well,  is  white,  soft,  and  hijghly  prized  for  durability,** 
Hook.  Him.  Joum.  iL  44.  In  KuUu  and  near  Mam  shingles  are  made  of  it ; 
indoors  it  is  said  to  last  3-6  years  in  Kullu,  and  8-10  years  at  Marri.  In  the  dry 
^l^wMLto  of  Lahoxd  and  Kunawar  it  is  much  valued  for  construction.  Pieces  of 
the  bark  are  employed  to  roof  shepherds*  huts.  On  the  Jhelam  the  twifls  and 
leaves  are  us^  lor  fodder,  and  are  stored  for  the  winter.  According  to  Wallich, 
a  violet  dye  is  extracted  from  the  cones  in  Nepal.  A  large  yellowish  fungus 
(Mmgldn)  grows  on  the  roots  in  N.E.  Kamaon,  eagerly  eaten  by  the  Bhoteas 

The  Silver  Fir  of  Europe  is  A,  pecUncUay  DC. — Syn.  Pinus  PiceOy  Linn. ;  P. 
Ahiea,  Du  Boi ;  Picea  pectinata,  Loudon  :  Sapin,  Fr.  ;  Tanncy  neisstanney 
JSdeUanney  Germ. ;  AbeUy  abtzzoy  ItaL, — the  larcest  of  the  European  conifers, 
which,  when  grown  in  compact  masses  on  good  soil  and  under  exceptionally 
fkvonrable  circumstances,  attains  a  height  of  180  to  200  ft.  The  leaves  persist 
8-10  years,  they  are  linear,  apex  emargmate.  dark  green  and  shining  above,  and 
white  beneath.  The  cones  are  erect  as  in  tne  Hiimdayan  Silver  Fir,  the  bracts 
pointed,  longer  than  the  scales,  which  foil  after  the  seed  ripens.  The  tree  is  in- 
aigenoQB  in  the  mountains  of  South  and  Central  Europe.  It  forms  splendid 
foresia  on  the  north  face  of  the  eastern  Pvrenees,  south  of  Carcassonne  and 
liimoux  in  the  D^partement  de  TAude.  Li  Spain  it  is  found  on  the  moun- 
tains of  Catalonia  and  Aragon ;  in  Corsica  it  constitutes  a  belt  of  forest  between 
the  Pinus  Laricio  and  the  Beech,  and  is  associated  with  the  latter  near  the 
limit  of  arborescent  vegetation.  Forests  of  it,  though  unfortunately  less  exten- 
sive than  might  be  desirable,  are  in  several  places  on  the  crest  of  the  Appenines. 
In  the  Vosges  and  the  Schwarzwald  it  is  the  most  important  tree  ;  and  Silver 
Fir  is  found  in  some  of  Uie  Spruce  forests  of  Saxony  and  Thuringia.  In  Britain 
and  Scandinavia  it  \b  not  indigenous.    While  young  the  Silver  Fir  bears  a 
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creat  deal  of  shade,  andia  on  that  aoxnmt  particniady  weUamted  for  legenentkm 
by  Belf-«)wn  seedllBga.  Its  artificial  cultivation  is  much  more  difficult  and  uneer- 
tain  than  that  of  the  Spruce.  The  fine  Silver  Fir  forests  of  the  old  eonveiitof 
Vallombrosa,  however,  oelow  the  crest  of  the  Appenines  overiianging  the  Ano 
above  Pontassieve.  are  an  instance  of  successful  reproduction  of  this  tiee  on  a  liige 
scale,  continued  K>r  centuries  entirely  by  planting.  These  forests  are  now  SCito 
property,  and  are  attached  to  the  Royal  Italian  Forest  School  of  VallombnM. 

The  stems  are  cylindrical,  carrying  their  girth  well  up.  The  Silver  Firhwi 
considerable  power  of  reproduction ;  trees  which  have  been  lopped  and  mntiltted 
often  send  up  a  number  of  leaders  from  their  side  branches,  and  parallel  donUs 
or  forked  stems  are  not  rare.  The  wood  has  very  few  minute  resinous  didi. 
As  regards  weight,  Nordlinger  ^ves  it  the  same  range  as  Spruce,  but  Mallneii 
states  that  as  a  rule  it  is  somewnat  heavier  (FL  For.  365).  In  the  same  pliee 
he  records  that  the  wood  of  the  Aude  Silver  Fir  was  found  to  possess  a  grate 
trauBverse  stren^h  and  elasticity  than  anv  other  coniferous  timber,  excepCiw 
the  wood  of  Pxnus  australu  from  Florida.  By  puncturing  the  bark  ODafl 
quantities  of  turpentine  are  obtained. 

Closely  allied  to  the  Silver  Fir  is  the  Cephalonian  and  Greek  Silver  Fir, 
united  with  it  by  Parlatore  and  Qrisebach,  but  distinguished  by  Loudon,  link, 
and  Willkomm  as  A.  cephaUmtcOj  Loudon — Syn.  A,  ApoUinu^  Link,  and  i. 
MegifUB  Amalice,  Heldreich.  It  is  supposed  to  be  distinguished  by  acute,  oftea 
shajply-pointed  leaves,  and  bv  spindle-shaped  cones.  This  tree  foims  extendfe 
forests  on  the  mountains  of  Osphalonia  and  Greece,  generally  oomnMneng 
above  3000  ft.,  but  sometimes  descending  to  1600  fL,  often  forming  the  upper 
limit  of  the  forest  where  the  mountains  are  sufficiently  high,  sometimes  smv 
ciated  with  P.  Lcuricio,  For  the  Indian  forester  this  tree  hu  a  special  intereit, 
as  it  is  one  of  the  few  abietineous  trees,  which  are  supposea  to  have  the 
power  of  throwing  up  coppice-shoots  from  the  stump.  A  full  aeooont  d  it 
IS  given  by  T.  v.  Heldreich  in  Re^'s  Gartenflora,  1800,  p.  3ia  Two  Greek 
Forest  Officers,  Balsamaki  and  Ongoni,  visited  in  1859  an  extensive  fonet  of 
this  fir  in  Central  Arcadia  in  the  district  of  Tripolitia.  The  inhabitsnti  of 
the  neighbouring  villages  had  been  in  the  habit  frxun  time  immemorial  of  cot* 
ting  the  upper  part  of  tlie  stems  at  different  heights,  according  to  the  liie  of 
the  scantling  required,  and  the  result  was  the  same  as  that  described,  pi  fiS^ 
in  the  case  of  tne  Deodar  in  upper  Eunawar — the  side  branches  below  the 
cut  had  sent  up  a  number  of  vertical  shoots,  which  often  attained  18-90  fi  in 
length,  and  a  diameter  of  1^  ft.,  thus  foiminff  candelabrum-like  trees,  exactlr 
like  the  Deodar  in  mutilated  forests  of  the  N.  W.  Himidaya.  It  was  even  stated 
that  young  trees  cut  down  above  the  root  had  thrown  up  regular  coppioe-ahood* 
This  last  statement,  however,  seems  to  require  confirmation.  All  that  is  unfed 
at  present  is,  that  the  Deodar  and  the  Greek  Silver  f^r  have  (compued  witk 
other  trees  of  the  Pine  tribe)  great  powers  of  reproduction ;  it  remains  ftr 
farther  inquiry,  whether  they  actually  throw  up  coppice-shoots  from  lesta 
stumps. 

A,  NardmannianOj  Link,  a  stately  tree  with  dark  compact  foliage,  and  of^ 
cones,  of  late  years  much  cultivated  in  England,  forming  forests  in  tiie  CriDei 
and  ihe  Caucasus,  is  regarded  as  a  variety  of  the  Silver  Fir  by  Pariatove  od 
Grisebach. 

A,  Pinsavo,  Boissier,  is  a  beautiful  tree  with  r^;ularlv  whorled  branches^  li^ 
Rhort  broadly  linear  thickly  set  leaves,  erect,  at  right  angles,  all  round  the  brandws 
in  a  regular  spiral.  Male  flowers  numerous,  purple.  Ck>ne8  cylindrie-ofoi^ 
4-5  in.  long,  the  bracts  shorter  than  the  seed-scales.  On  the  Serrania  de  BondSi 
in  the  province  of  Malaga,  between  3000  and  3600  ft.,  and  lately  found  on  ^ 
Atlas  mountains  in  Al^ria  {A.  habortrms).  Extensively  cultivated  in  EnglM 
where  it  thrives  remarkably  welL 
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4.  LABIX,  Toamefl 

DecidaooB  lesinouB  trees.  Leaves  needle-shaped,  single  on  elongating 
•hoots  and  on  the  first  shoots  of  seedlings,  but  otherwise  in  dense  fas- 
cicles on  arrested  branchlets,  which  do  not  as  a  role  lengthen  out  and 
develop  into  side  branches.  Male  catkins  sessile,  lateral  on  short  thick 
scaly  but  leafless  peduncles  (stunted  branchlets).  Anther-cells  2,  longitu- 
dinallj  dehiscent.  Female  catkins  often  on  the  same  branches  as  the 
nude,  at  the  ends  of  arrested  leaf-bearing  branchlets.  Ovules  inverted,  in 
pairs  at  the  base  of  the  carpcllary  scales,  these  in  the  axils  of  cuspidate, 
l-neired  bracts,  which  are  longer  than  the  scales.  Cones  erect ;  scales  per- 
sistent^ with  a  thin  obtuse  edge  ;  bracts  generally  protruding  between  the 
scales  when  the  fruit  is  ripe.     Seeds  oily,  winged. 

1.  L.  Griflthii,  H.  f.  &  Th. ;  Hook.  IlL  Him.  PL  t  21.— Syn.  Pinus 
OriffitMi,  Parlat  in  DC.  Prodr.  xvi.  iL  411.     Vem.  Salt,  soar,  Sikkim. 

A  graceful  tree  with  conical  crown  and  long  pendulous  branches.  Leaves 
slender,  narrow-linear,  about  1  in.  long.  Male  catkins  ovoid-cylindric, }  in. 
kmg.  Cones  cylindric,  2-3  in.  long,  erect — i.e.,  on  recurved  branchlets  on 
the  pendulous  branches.  Bracts  reflezed,  subulate,  twice  the  length  of 
the  carpellary  scales,  persistent  in  fruit. 

Inner  nuures  of  West  Bhutan,  Sikkim,  and  East  Nepal,  between  8000  and 
IS/XX)  ft  Said  to  extend  west  to  the  sources  of  the  DM  Kosi  river,  which 
descends  from  Mount  Everest  Fl.  May,  the  fruit  ripening  in  Oct  of  the  same 
year.  Wood  white,  soft,  without  heartwood|  but  splits  well,  and  is  reckoned 
the  most  durable  of  the  coniferous  timbers  exported  into  Tibet  from  Sikkim 
(Hook.  Him.  Joum.  iL  44). 

The  Euiopesn  Larch  is  Z.  euroncga,  DC. — Syn.  Pinui  LariXy  Linn. ;  Ldrche^ 
Germ. ;  Jfdhx,  Fr. ;  Lariuy  ItaL — a  lar^  tree  with  small  ovoid  cones  1-1^ 
in.  long,  the  bracts  dry  when  the  cones  npen,  and  barely  protrude  beyond  the 
lower  carpellaiy  scales.  Indigenous  in  the  Alps  and  Carpathian  mountains, 
fbnning  extensive  forests  in  the  French  Alps,  pure,  or  mixed  with  Pi7iu8  Gembra 
and  P.  montana,  less  abundant,  and  generally  asaociated  with  the  Spruce  in 
Switierland,  the  Bavarian  and  Austrian  Alps.  It  ascends  to  the  limit  of  arbor- 
escent vegetation,  and  is  not  rarely  the  highest  tree  in  compaoy  with  the  Spruce 
and  P.  Cembra.  The  Siberian  Lcux^h,  L.  nbirica,  Led.,  which  forms  large  forests 
in  tiie  nlsins  of  Russia  and  Siberia,  and  is  found  on  the  Ural  and  Altai  mountains, 
Ssa  dinerent  species.  The  heartwood  of  the  European  Larch  is  well  defined,  red. 
compact,  even-grained,  strong,  and  veiy  durable,  does  not  warp  nor  snlit^  and 
is  prised  more  than  Oak  in  the  mountains  where  it  is  indigenous,  itesmous 
ducts  numerous,  small  or  moderate-sized.  The  Romans  prized  the  wood  much. 
Pliny  mentions  a  beam  116^  ft  long  and  23 j^  in.  square,  brought  to  Rome  by 
the  Emperor  Tiberius.  The  cubic  ft  weighs  27-49  lb.,  and  even  more.  On 
account  of  the  value  of  the  wood,  its  rapid  growth,  and  the  certain  success 
of  plantations  while  young,  the  Larch  has  b^n  cultivated  on  a  very  large 
scale  far  beyond  the  limits  of  its  natural  habitat,  particularly  in  Germany, 
Scotland,  and  France.  Speaking  broadly,  the  result  is  favourable  up  to  a 
certain  age.    Larch  plantations,  which  arc  cut  down  at  the  age  of  40-60  yearp. 
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have  in  many  instances  been  found  to  give  most  satisfactory  Tesnlts ;  beyond 
that  age,  however,  its  progress  is  not  satisfactoij  on  a  large  scale,  and  a 
disease  has  shown  itself  of  late  years  which  has  in  many  cases  seriously  in- 
jured plantations  of  much  younger  age.  Considerable  quantities  of  Larch 
seed  have  at  different  tiines,  b^  well-meaning  persons,  been  imported  to  the 
N.W.  Himalaya,  but  as  yet  without  any  resmt.  Except  on  me  borders  of 
the  arid  tract,  beyond  the  range  of  the  Deodar — e.^.,  m  Lahoul,  Piti,  and 
Ladak — there  seems  no  inducement  to  repeat  these  experiments,  as  the 
Deodar  is  at  home  in  the  N.W.  Himalaya,  and  is  fully  equal  in  v)due  and 
in  rapidity  of  growth  to  the  best  mountain  Larch.  The  wood  of  the  Larch 
yields  large  quantities  of  turpentine,  which  is  used  medicinally  under  the  name 
of  Venetian  turpentine.  A  number  of  holes,  about  1  in.  diam.,  and  somewhat 
inclined  towards  the  circumference,  are  bored  into  the  trunk,  but  not  quite  to 
the  heart  of  the  tree,  small  channels  of  wood  are  inserted  in  each  hole,  and  the 
turpentine  which  runs  out  during  siunmer  is  collected  in  wooden  buckets  placed 
unaemeath.  Holes  that  cease  to  run  are  closed,  and  yield  a  fresh  supply 
when  reopened.  In  autumn  all  holes  are  carefully  closed  with  wooden  stop* 
pers,  and  if  this  precaution  is  duly  observed,  it  is  said  that  a  tree  will  continue 
to  yield  during  40-50  years  ;  but  the  wood  of  the  trees  thus  tapped  is  said  to 
lose  its  good  quality,  and  can  only  be  used  as  fuel  This  is  tiie  practice  in 
the  valley  St  Martin,  Pignerolo  district  of  Piedmont^  between  Mont  Gems  and 
Monte  Viso.  It  is  described  by  Duhamel  in  his  *  Traits  des  Arbres  et  Arbustes,' 
1755,  and  quoted  by  Mohl.  The  editor  of  the  'Nouveau  Duhamel'  (181S), 
states  that  it  is  the  practice  iu  the  Swiss  Canton  de  Vaud,  probably  a  mistake.  In 
South  Tyrol  one  hole  only,  1  in.  diam.,  is  bored  about  a  foot  above  the  base  of  the 
trunk  fully  to  the  centre  in  spring,  and  is  at  once  firmly  dosed  by  a  wooden 
stopper.  In  autumn  the  hole  is  opened  and  emptied  of  the  turpentine  which 
has  collected  in  it  during  summer,  and  is  then  closed  again.  It  is  again  opened 
and  emptied  in  the  second  autumn,  and  so  on  during  a  number  oi  years.  In 
this  way  all  large  trees  are  tapped  in  certain  forests  of  South  Tyrol,  as  described 
by  Mohl  in  '  Botamsche  Zeitung,'  1859,  p.  329,  and  the  wood  of  the  trees  thns 
tapped  is  said  not  to  deteriorate  in  any  way.  Mohl's  paper  discusses  the  con- 
nection between  the  different  modes  of  tapping  coniferous  trees  for  resin  and 
the  distribution  of  the  reshious  ducts  in  wood  (Larch,  Pinaster,  and  Larieio\ 
and  bark  {Spruce  and  Silver  Fir),  The  bark  of  the  Larch  is  used  for  tanning 
and  for  dyemg. 

5.  CUPBBSSUS,  Linn, 

Evergreen  aromatic  trees,  with  small  closely  adpressed  scale-like  broad- 
based  opposite  leaves,  imbricate  on  the  younger  branchlets,  distant,  decus- 
sate, and  often  less  closely  adpressed  on  older  branchlets.  Male  catkins 
numerous,  small,  cylindrical,  sessile  at  the  ends  of  branchlets  ;  scales  stipi- 
tate,  peltate,  each  bearing  2-4  subglobose  anther -cells  under  the  edge. 
FemaJe  catkins  terminal,  fewer  than  male;  scales  few,  decussate,  each 
bearing  at  the  base  8  or  more  erect  ovxdes  narrowed  at  the  apex.  Cone 
subglobose,  requiring  somewhat  longer  than  a  year  to  ripen,  consisting  of 
thick  woody  peltate,  angular  scales,  with  numerous  seeds,  attached  to 
the  stalk  of  the  scales.     Cotyledons  2-3. 

Crown  narrow-cylindrical ;  branches  erect ;  cones  few,  1  in. 

diam 1.  (7.  jempemreai 

Crown  broad-pyramidal ;  branches  spreading ;  cones  numer- 
ous, clustered,  i  in.  diam 2.  (7.  twnUon. 
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1.  O.  sampcrvireiiB,  linn. ;  DC.  Prodr.  xvi.  ii.  468 ;  Reichenb.  Ic.  FL 
Grerm.  t.  534.  In  India  only  the  cylindrical  (so-called  pyramidal)  variety 
oocoiSy  C.  fiuiigicUa,  DC.  Cypress, — Cipresso,  ItaL  Vem.  Sant,  sarWy 
sardSf  N,W.  India. 

A  tall  tree  with  a  fluted  stem ;  branches  erect,  often  adpressed  to  the 
trunk,  forming  a  narrow  dense  cylindrical  crown  of  dark-green  foliage. 
Bnuieblets  four-sided,  leaves  ovate-oblong.  Cones  few,  1  in.  diam.,  and 
grey  when  ripe,  greatly  varying  in  shape,  on  peduncles  ^  in.  long ;  scales 
lough,  with  a  projecting  point  or  boss,  convex  or  keeled.  Seeds  ovoid 
or  oblong,  angular,  with  a  narrow  wing. 

Planted  in  eardens  in  Afghanistan  and  N.W.  India,  e,g,,  at  Agra,  Ajmir, 
Delhi,  also  in  Kashmir  and  the  outer  Himalaya,  in  Kamaon  to  3000  ft.  Grows 
in  Calcutta.  Cultivated  throughout  the  Mediterranean  region.  Hardy  in 
Kngland.  The  pyramidal  variety  is  not  found  wild  anywhere ;  the  variety 
with  spreading  branches,  regarded  by  Qrisebach  aud  others  under  the  name  of 
Cw  honzanialis,  as  a  distinct  species,  is  wild  on  the  west  side  of  Lebanon,  on 
the  mountains  of  Crete  and  Asia  Minor,  and  probably  also  in  North  Persia. 
Fl.  Feb.-April ;  the  fruit  ripens  during  summer  of  the  second  year,  and  is  often 
kng  persLstent  on  the  tree.  In  N.W.  India  the  tree  attains  6-7,  occasionally  9 
ft.  eirth,  and  70-80,  occasionally  100  ft.  in  height.  Its  growth  is  slow  ;  Gnse- 
ba<3i  mentions  two  cypresses  found  by  him  near  a  convent  on  Mount  Athos. 
proved  by  inscriptions  to  be  more  than  1000  years  old,  the  radius  of  which  had 
mereaaed  at  the  rate  of  ^  inch  only  aryear.  Near  Somma,  in  Lombardy,  a 
cypress  is  shown  which  was  reuownea  in  CsBsar's  time  on  account  of  its  size 
tfid  beau^.  The  bark  is  thin  (less  than  4  in.),  dark  grey  or  brown,  with 
numerous  longitudinal  wrinkles  and  shallow  furrows.  The  wood  is  reddish-  or 
brownish-white,  close-grained,  but  not  hard,  the  inner  belt  of  each  annual  ring 
(spring  wood)  soft,  the  outer  belt  (autumn  wood^  harder  and  reddish.  Medullary 
mjB  numerous  and  distinct  Veiy  fragrant,  i^ith  a  strong  peculiar  and  pleasant 
scent.  It  is  exceedingly  durable,  and  in  the  Levant  and  Greece  is  prized  for 
trunks  and  boxes,  the  contents  of  which  are  proof  against  most  insects. 

2.  0.  tomloaa,  Don;  Prodr.  Fl.  Nep.  65. — Himalayan  Cypress. 
Sans.  Surdhva.  Vem.  Devi  didr^  Eavi ;  Deodar^  Kullu,  Baji ;  Leauri, 
Jaonsar;  RaisaUa^  Naini  TaL 

A  large  tree ;  branches  horizontal,  whorled,  with  drooping  extremities, 
forming  a  broad  pyramidal  crown.  Branchleta  round  or  indistinctly  four- 
aided  ;  leaves  ovate-triangular,  white-margined.  Cones  numerous,  dus- 
teredy  erect,  bluish  when  ripe,  \  in.  diam. ;  scales  flat  or  convex,  rugose, 
bat  smoother  than  those  of  (7.  sempervirens.  Seeds  compressed,  convex 
on  both  sides,  with  a  narrow  orbicular  wing. 

Outer  ranges  of  the  Himalaya  from  Chamba  to  Nepal,  but  more  local  and  less 
common  than  most  other  Himalayan  conifers,  generally,  but  not  always  on  dry 
warm  rocky  slopes.  Several  small  patches  on  the  Ravi,  more  abxmdant  in  part 
of  Kullu,  between  5500  and  8000  ft.  (not  in  Mandi,  where,  according  to  Stewart, 
Yigne  and  Moorcroft  mistook  a  small  Deodar  forest  for  Cypress.)  Common,  on 
limestone,  on  the  north  side  of  the  Shali  and  Tikka  ridge  north  of  Simla,  asso- 
ciated with  Deodar,  Abies  tSmithiana,  A,  Wdhiana,  and  Taxus:  In  Jaunsar, 
on  the  limestone  rocks  of  the  Lokandi  and  Moila  Hills,  on  limestone  below  the 
Karama  Peak,  associated  with  Deodar  and  A,  Smithiana,    On  the  south-east 
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face  of  Chinar  Peak,  above  Naini  Tal,  on  day-slate,  bnt  in  the  vicinity  of  lime- 
stone rocks.  Not  uncommon  in  Garhwal  and  Eamaon,  and  in  Nepu.  Grows 
at  Saharanpur,  at  Poona,  at  Calcutta,  and  thrives  vigorously  on  the  Chikalda 
Hill  in  Berar  at  3000  ft.  elev.  Madden  states  that  the  tree  is  indifferent  to  the 
nature  of  the  rock,  and  that  it  is  found  both  on  limestone  and  on  silidousrocka 
What  I  have  seen  of  its  growth  makes  me  think  that  it  prefers  limestone.  FL 
Jan.-Feb.,  the  cones  ripen  in  Oct.-Nov.  of  the  second  year,  and  are  often  long 

Eiistent  on  the  trees.  Attains  generally  70-80  ft,  and  a  girth  of  6-8  ft.,  bnt 
er  trees  are  not  uncommon.  Dr  Stewart  records  one  near  Girar  on  the 
^,  a  feeder  of  the  Ravi,  at  6500  ft,  16  ft  girth,  and  over  120  ft.  high ;  and 
Madden  speaks  <^  15-17  ft.  girth,  and  a  height  of  150.  The  roots  often  embrace 
masses  of  rock,  and  the  base  of  the  trunk  sweUs  out  in  such  cases.  At  Naig^ 
south  of  Lobha,  Stewart  records  a  famous  grove,  the  trees  12-17  ft  girth,  and 
one  27  ft.  girth  near  the  ground,  with  enormous  roots  clacping  great  rocks,  pro- 
bably not  under  1000  years  old.  The  growth,  as  fu  as  known,  appears  to  be 
slow.  Dr  Stewart  records  12-18  rings  on  one  inch  of  radius.  "Bark  very  tiihi, 
barely  ^  in.  thick,  the  outer  layer  peeling  off  in  numerous  long  narrow  dark- 
grey  thm  strips,  which  are  often  spirally  twisted  roimd  the  trunk ;  inner  sab- 
stance  of  bark  reddish  brown.  The  surface  of  the  bark  is  rougher  and  darker 
than  that  of  Juniperus  excelsa,  with  which  this  Cypress  is  often  confounded. 
Wood  white,  witii  a  tinge  of  red  or  yellow,  deeper  coloured  in  the  centre,  fhr 
crant,  the  scent  similar  to  the  scent  of  the  Cypress  wood  from  Turkey  and 
Greece,  even-grained,  not  hard,  easy  to  work,  but  not  strong.  Medullary  nyi 
distinct,  somewhat  darker  than  the  rest  of  the  wood,  annual  rings  consist  of  an 
inner  softer  and  an  outer  harder  and  darker  belt.  At  Naini  Tal  it  has  been 
much  used  for  building,  particularly  for  indoor  work,  and  on  the  Ravi  md 
Sutlej  it  is  sometimes  ui^  for  beams.  But,  as  a  rule,  the  tree  is  not  used  for 
secular  purposes.  In  Kullu  images  are  made  of  it,  and  the  poles  to  cany  the 
sacred  ark,  for  which  purpose  Birch  and  Elm  are  also  employed.  The  wood  ii 
often  burnt  as  incense  in  temples. 

C,  g[latuxt,  Lam. ;  DC.  Prodr.  xn.  ii.  470  ;  Dalz.  Bomb.  Fl.  SnppL  83.-^yiL 
0,  limtanica,  Willd.  Commonly  cultivated  in  gardens  in  Western  India  aboye 
Ghat ;  does  not  succeed  below  Ghat,  according  to  DalzelL  Largely  cultivated 
in  Portugal,  believed  to  have  been  introduced  from  Goa.  Supposed,  to  be  dis- 
tinguished from  the  two  preceding  species  mainly  by  the  bluish  colour  of  the 
leaves  and  cones,  and  by  the  projecting  subulate  boss  of  the  scales.  The 
value  of  the  former  character,  however,  is  demonstrated  by  the  Deodar,  which 
is  commonly  bluish  when  cultivated  in  Europe,  and  occasionally  in  the  Hima- 
laya, but  tne  great  mass  of  which,  in  its  native  forests,  is  dark  green.  The 
cliaracter  taken  from  the  scales  of  the  cone  may  be  more  constant,  but  the 
specific  distinctions  between  the  three  Cypresses  described,  tempervirens,  taru- 
losoy  and  al(mca,  seem  to  invite  farther  inquiry. 

C./und>ri$f  Endl. ;  the  weeping  Cypress — Vem.  Chandang,  Sikkim— an  ele- 
gant tree,  with  hanging  distichous  branches  and  lanceolate  mucronate  leayee, 
with  a  spreading  apex,  is  planted  in  China  near  pagodas,  also  planted  in 
Bhutan  near  temples  and  monasteries,  between  2000  and  7000  ft,  and  on  the 
great  Banjit  river  in  Sikkim  near  convents  and  cemeteries ;  also  in  Nepal 
Grows  at  Calcutta. 

Biota  ortentaliiy  Endl. — Syn.  Tht^'a  orimtaUs^  Linn.,  the  Arbor  vtto,  u  a 
small  evergreen  tree,  indigenous  in  Japan  and  China,  much  cultivated  in  India 
and  Europe,  with  the  foliage  similar  to  that  of  the  Cypress,  but  the  cones  con- 
sisting of  3-4  pairs  of  decussate  oblong  woody  acales,  with  the  apex  reconred, 
and  at  the  base  of  each  1  or  2  unwinged  seeds. 
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CaaUru  juadripalmsy  Vent ;  DC,  Prodr.  xvL  iL  468.— SyiL  Thuja  articu- 
lata,  Vahl — ib  a  gmall  tree  of  Western  North  Africa,  where,  according  to  Mathieu, 
it  coven  larce  areas  either  alone  (Fl.  For.  355),  or  mixed  with  PtJiug  hale- 
pentit,  PhiUyreaf  and  other  evergreens,  and  is  remarkable  on  account  of 
the  oompact  heavy  and  very  frammt  heartwood,  which  has  a  rich  brown 
eolonr,  and  takes  a  most  b<»Eiutifui  polish.  The  tree  coppices  readily,  and  the 
fonst-ftres,  which  are  lighted  by  the  Arab  herdsmen  (as  tney  are  by  the  pastoral 
populatioii  of  India),  frequently  kill  the  stem  to  the  ground,  when  abun- 
dant shoots  spring  up  from  the  root,  which  attains  a  great  age,  and  often  a 
eonaiderable  size.  Hiese  masses  of  root  have  a  beautifully  mottled  grain  ;  ex- 
aaiflite  ornaments  and  small  articles  of  furniture  are  made  of  them,  and  veneers 
tor  the  most  el^ant  cabinet-work.  This  wood  was  one  of  those  called  Kcdpor, 
cUtu9  (see  p.  56;,  was  highly  prized  by  the  Romans,  and  fabulous  prices  were 
paid  for  tables  made  of  it  The  branchlets  are  green,  articulate,  and  bear  at 
the  base  of  each  joint  4  minute  decussate  scale-liKe  leaves.  The  fruit  is  ^  in. 
diaiiL,  four-sided,  consisting  of  4  valvate  scales,  and  containing  6  winged  seeds. 
The  tree  exudes  a  strongly-scented  resin  (Gum  Sandarach). 

6.  JTJNIPBBUS,  Linn. 

Eveigreeii  trees  or  Bhrube,  with  distinct,  generally  red-coloared  heart- 
wood.  Leaves  either  all  linear  or  subulate,  erect  or  spreading,  in  whorls 
of  three  or  dimorphous,  viz.,  on  the  first  shoots  of  seedlings,  and  on 
loxnriant  shoots,  subulate  and  spreading,  and  on  the  other  branches  scale- 
like,  opposite,  generally  decussate,  and  imbricate.  Flowers  monoicous  or 
dioiconSy  terminal  or  axillary.  Male  catkins  small,  cylindrical  or  ovoid ; 
icaleB  whorled,  imbricate,  bearing  each  at  its  base  3-6  anther-cells.  Fruit 
ripening  the  second  year,  fleshy,  subglobose,  consisting  of  3-6  connate 
carpellary  scales  (the  lower  sterile),  the  tips  of  which  are  often  visible  on 
the  sorfiEUM  of  the  ripe  fruit.  Seeds  1-3,  with  coriaceous  testa  embedded 
in  the  resinous  pulp  of  the  berry  (galbulus). 

All  leaves  whorled,  erect  or  spreading,  linear,  pungent ;  catkins 

axillary 1.  /.  eommnnia. 

AQ  leaves  whorled,  sabulate,  pungent,  the  upper  adpressed, 
imbricate  ;  male  catkins  terminal ;  female  catkins  at  the 

ends  of  short  lateral  branehlets 2.  /.  recurva. 

Leaves  dimorphous,  those  on  the  ffreat  mass  of  branches  scale- 
like, decussate,  adpressed  and  imbricate,  on  others  subu- 
late, ponsent,  erect  or  spreadinff. 
Foliage  Dushy ;  branchlets  fonr-siaed ;  the  scale-like  leaves 
oolong,  more  or  less  keeled  at  the  back,  apex  not  closelv 
adpressed ;  berries  ovoid,  subaoute,  l-seeded.    (A  shmb 
in  tiie  N.  W.  Himalaya,  in  Sikkim  a  tree)     .        .        .       8.  /.  WaUiehiana, 
Foliage  li^ht  and  open  ;  branchlets  spreading,  indistinctly 
four-sided ;  the  soide-like  leaves  ovate,  convex,  closely 
adpressed,  with  a  large  resinous  gland  on  the  back; 
berries jDdobose,  very  resinous,  2-5-seeded.     (A  tree  in 
the  N.  W.  HinuJaya) 4.  /.  excelsa, 

1.  J*  commnniB,  Linn. ;  Hook.  Stud.  FL  348 ;  Eeichenb.  Ic.  FL 
Germ.  t.  535. — Juniper.  ChnSvriery  Fr. ;  WacMidder,  Germ.  Vem.  Niich, 
pamOy  peihra,  benihoy  betar,  Kashmir,  Chambay  and  Kulla ;  Lang  shiir, 
thdUy  lewar,  Kunawar;  Chimin  ehupoy  Piti. 
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A  dense,  dif^e  shrub,  in  Europe  sometimes  a  small  tree,  procmnbent 
at  great  elevations.  Foliage  greyish  green*  Leaves  spreading,  in  whorls 
of  three,  linear,  ^  in.  long,  pungent,  narrowed  at  base,  nearly  flat  and 
bluish  green  above,  light  green,  convex  or  obtusely  keeled  beneath,  per- 
sistent 3-4  years.  Catkins  axillary,  supported  at  the  base  by  small  bracts; 
the  male  ovoid,  yellow ;  the  antheriferous  scales  broad-ovate,  acuminate ; 
the  female  flowers  smsdl,  resembling  leaf-buds.  Berries  subglobose,  on 
short  scaly  stalks  ^  in.  long,  crowned  at  the  apex  with  the  tips  of  the 
carpellary  scales ;  pulp  sweet  and  resinous.     Seeds  generally  3. 

South  side  of  Safedkoh  at  9000  ft.  North-We»t  Himalaya,  but  not  in  the 
innermost  arid  tract,  abundant  in  places  as  far  east  as  the  Sutlej,  less  common 
beyond  it.  Hills  near  the  mouth  of  the  Sindh  valley,  Kashmir,  at  5400  ft. ;  in 
the  Butna  valley  ascending  to  11,000  ;  in  Lahoul  to  12,500  ft.;  in  Eunawar  be- 
tween 9000  and  11,000  ft. ;  to  14,000  ft.  on  the  Bias  and  in  Qarhwal ;  eastern- 
most point  entrance  of  the  Bi&ns  valley  in  North-East  Eamaon.  Throughont 
Europe  to  th^  North  Cape.  In  Qreenland,  North  Asia,  also  on  the  Caucasus  and 
on  Mount  Ararat.  In  North  and  Central  Europe  it  is  found  both  on  the  plains 
and  on  mountains.  On  the  Riviera,  near  Nice  and  Mentone,  it  goes,  down  to 
the  coast,  but  farther  south  it  is  found  on  mountains  only.  Thus  in  Spain  it 
occurs  (according  to  Willkomm)  on  the  Guadarama  mountains  from  3500  to 
6000  ft.,  in  the  Sierra  Nevada  from  6500  to  8000,  and  on  Mount  Athos  in  Mace- 
donia (according  to  Qrisebach)  from  5200  to  6000  ft.  Juniperus  nanct^  Willd., 
which  many  botanists  consider  as  a  variety  merely  of  the  common  Jjuniper, 
ascends  even  higher,  and  is  found  in  the  Alps  and  on  the  mountains  of  South 
Europe,  in  the  Alpine  zone  far  beyond  the  forest  belt.  On  the  dry  ston^  hiUs 
of  the  Muschelkalk  formation  in  North  and  Middle  Ckrmany  the  Jumper  is 
sometimes  a  useful  nurse  of  plantations,  and  it  often  affords  shelter  in  such 
localities  to  self-sown  seedlings  of  other  trees.  In  East  Prussia  and  the  Baltic 
provinces  the  Juniper  is  often  gregarious,  covering  large  extents  of  ground  with 
open  brushwood ;  and  under  partial  shelter  it  becomes  arborescent,  extending 
over  laroe  areas,  associated  with  other  trees  fWillk.  Forstl.  Fl.  217).  In  the 
North- West  Himalaya  the  Juniper  is  chiefly  tound  on  high  dry  bleak  slopes, 
usually  gregarious,  sometimes  mixed  with  J.  recurva,  often  in  {patches  fonn- 
ing  a  bdt  above  the  upper  limit  of  the  forest.  Fl.  March,  April ;  the  froit 
ripens  in  August  and  September  of  the  second  year. 

Generally  an  irregularly-shaped  shrub  with  sti£f  branches,  branchlets  erect  or 
spreading,  procumbent  at  nigh  elevations.  In  the  Himalaya  it  rarely  attains  more 
tnan  6-7  ft.  with  a  disproportionatelv  thick  stem,  18-24  in.  girth,  in  Europe  the 
tree  occasionally  grows  30-40  ft.  hi£;h  with  a  girth  of  4-5  ft  Bark  whitish  grey, 
exfoliating  in  thin  flakes,  leaving  the  brown  inner  substance  exposed.  Sapwood 
large,  white ;  heartwood  brown,  fine-grained,  compact,  the  annual  rings  dis- 
tinctly marked  by  a  dark  narrow  line.  Used  for  fuel,  very  acceptable  on  high 
passes.  The  twiffs  are  resinous  and  aromatic  ;  they  are  placed  before  the  Deota 
m  temples,  and,  uke  the  wood,  are  burnt  as  incense  (cthup).  The  fruit  is  sweet, 
aromatic,  and  very  resinous.  In  Eamaon  it  is  added  to  spirits  distilled  from 
barley.  (In  North  Germany  the  berries  are  largelv  collected  and  exported 
to  HoUana  for  the  manufacture  of  gin.)  They  are  sold  as  medicine  in  the  oazars 
of  North  India  under  the  name  of  Abhul,  kdher,  administered  in  decoction  as  a 
stimulant,  diuretic,  and  emmenagogue. 

2.  J.  recnnra.  Ham. ;  DC.  Prodr.  xvi.  il  481. — Weeping  Blue  Jtm^ 
per^  Hook.  Him.  Joum.  ii.  28.     Vem.  Wetyar^  bettar,  chiich,  thdn^  t^^ 
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talUf   phulfif  Pb. ;  BettiVy  bheddra,  hendhdray  hiddgur^y  thduy  phuluy 
jkoroj  guggaly  hUy  urUy  agani^  N.  W.P.  ^  Pdmay  Tibet ;  Deschu,  Sikkim. 

A  gregarious  shinb  or  moderate -sized  tree;  branchlets  decurved  or 
drooping.  Leaves  adpressed,  ^  in.  long,  in  whorls  of  3,  generally  approxi- 
mate and  imbricate,  distant  on  older  brancblets,  lanceolate,  pungent,  back 
oonvez.  Catkins  and  berries  at  the  ends  of  short  lateral  leaf- bearing 
bnuichlets.  Berries  oblong  or  ovoid-oblong,  pointed,  ^-}  in.  long,  with 
the  tips  of  carpellary  scales  near  the  apex,  green  at  first,  olive  or  blue 
afterwards,  dark-brown  or  almost  blackish-purple,  smooth  shining  when 
ripa  Seed  1,  oblong,  obtuse. — J.  squamaia  is  a  procumbent  variety  with 
faioader,  curved  leaves. 

South  side  of  Safedkoh  near  Pewar  Pass  8000-9000  ft  Himalaya  7500  to 
18,000  ft.,  ascending  to  13,000,  and  on  the  Niti  Pass  to  15,000  ft.  in  Sikkim 
and  Bhutan  at  9000-12,000  ft.  Occasionally  planted  near  temples,  e,g,y  at  Panwi 
in  Kunawar.  FL  chiefly  in  June,  July  ;  the  fruit  ripening  July  to  October  of 
tiie  second  year.  In  SiUdm  and  Bhutan  attains  30  ft  with  a  pyramidal  crown^ 
and  drooping  branchlets.  In  the  North- West  Himalaya  it  is  only  known  as 
a  gref^arious  shrub,  often  covering  large  areas,  either  pure  or  mixed  with  J,  com- 
•timw,  the  stems  decumbent,  at  times  6  in.  diam.,  very  long,  running  over  or 
under  the  surface  of  the  ^und,  and  from  these  creeping  stems  rise  numerous 
short  erect  branches,  which  make  it  very  difficult  to  traverse  such  thickets. 
Bark  smooth,  cinnamon-coloured,  generally  peeling  off  in  conspicuous  flakes 
which  curl  up.  Heartwood  reddish-brown,  fragrant,  useiful  as  fuel  at  high  ele- 
vations. The  sprigs  are  used  in  the  distillation  of  spirits  ;  coarse  barley-flour 
is  made  into  balls,  covered  with  the  sprigs  and  leaves,  wrapped  up  in  blankets 
and  kept  warm  for  3-4  days  until  it  ferments,  when  it  is  usea  in  the  distillation 
of  anack  from  rice.  The  shrub  is  sacred,  and  the  resinous  twigs  are  used  for 
(dhUpy  gUgal). 


3.  J.  Walliehiana,  Hf.  &  Th.  in  Herb.  Kew.— Black  Juniper  of  Sik- 
Hook.  Him.  Joum.  ii.  55.     Yem.  TehokpOy  Sikkim. 


In  the  north-west  a  large  gregarious  shrub,  in  Sikkim  a  large  tree,  with 
densely  massed  bushy  branchlets.  Leaves  dimorphous,  the  scale- like 
kavoB  oblong,  back  almost  keeled,  obtuse,  in  4  rows,  so  as  to  make  the 
branchlets  4-sided,  apex  not  quite  adpressed,  those  on  the  lower  branch- 
lets  linear,  pungent^  and  somewhat  spreading.  Male  catkins  terminaL 
Berries  numerous,  erect,  on  lateral  leaf-bearing  branchlets  of  variable 
lengthy  ovoid,  acute^  \-^  in.  long,  blue,  shining  when  ripe,  l-seeded. 

Smalaya  9000  to  15,000  ft.  from  the  Indus  to  Sikkim.  Fl.  April,  May ;  fr. 
Aug.  Bark  brown,  smooth,  exfoliating  in  large  flakes.  This  is  the  large  tree 
Juniper  of  the  inner  ranges  of  Sikkim,  attaining  60  ft.,  with  spreading  branches. 
The  wood  of  the  Sikkim  tree  resembles  J.  exceUa  in  structure. 

J.  Pseudo-SabinOy  Yiach.  et  Meyer ;  Ledeb.  Fl.  Boss.  iii.  682,  a  shrub  of 
Siberia,  mountains  of  Davuria  and  Songaria,  is  identified  with  this  species  by 
Parlatore  in  DC.  Prodr.  xvL  482  ;  but  the  fruit,  which  is  l-seeded  like  that  of 
J.  WcdlichianOy  is  described  as  recurved,  not  erect.  The  classification  of  the 
Junipers  of  Asia  seems  to  require  critical  revision. 
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4.  J.  ezeelsa,  M.  Bieb.— Tab.  LXVIIL— DG.  Fh)dr.  zvL  iL  484.- 
SyiL  (partly)  J,  diinengis^  Luul,  as  accepted  by  Parlatore  in  DC.  Prodi. 
487.  Himalayan  Pencil  Cedar.  Apurs^  uppurz^  BelucbiBtan ;  Chalai^ 
chalet,  Jhelam;  SkUkpa,  shOry  ihurgu,  lewar,  Chenab  and  Sntl^ ;  Skur- 
bukiy  sharguy  shuhpOy  Tibet ;  Dhupy  padmaky  surgiy  N.W.P. ;  JSIUjpt^ 
dhupri  diandauy  shukpOy  NepaL 

A  small  or  middle-sized  tree,  stunted  at  bigh  eleyationSy  witb  slender, 
terete,  nearly  disticbous  brancblets.  Foliage  ligbt  green,  not  unlike  in 
colour  tbat  of  Pinua  excelsa.  Leaves  of  two  kinds  (dimorpbous),  on  the 
upper  and  outer  branches  scale-like,  closely  adpressed,  imbricate,  o?ate, 
acute  or  pungent,  back  convex  witb  a  resinous  gland;  on  the  lover 
branches,  subiilate,  pungent^  ^  in.  long.  Male  catkins  tenninaL  Benies 
very  resinous,  ^  in.  diani.,  subglobose,  black  when  ripe,  at  the  ends  of 
lateral  leaf-bearing  brancblets  of  variable  length,  ^  in.  long,  seeds  2^. 

Afshanistan  and  North  Beluchistan.  Arid  tract  of  the  North-West  Himkji 
and  W  eat  Tibet,  generally  gregarious  on  rocl^  dopes.  At  the  head  of  the  Knn- 
h&r  river  (the  westernmost  feeder  of  the  Jhelam),  in  Kaghan,  at  the  head  of  the 
Sind  river  in  Kashmir,  on  the  upper  Chenab,  Bias  and  Sutlei  (above  theTidong 
valley  and  the  Weran^  Pass),  on  the  upper  Indus  and  its  tributaries,  and  «t  the 
head- waters  of  several  feeders  of  the  Qanges.  Said  to  be  plentifal  in  inna 
Nepal,  but  not  found  farther  east  The  range  of  elevation  is  from  SOOO  ft 
(Rondu  on  the  Indus)  to  14,000  ft  in  Ladak.  It  grows  at  the  Sahannpor 
garden,  and  is  hardy  m  England.  Beyond  India  it  is  difficult  to  define  the 
fimits  of  this  tree,  as  there  are  several  species  closely  allied  to  it  which  will  be 
noticed  below.  The  Indian  tree  seems  to  be  identical  with  that  found  in  the 
Crimea,  on  the  Caucasus,  and  the  Ural  mountains.  In  the  N.W.  Himalaya  it 
flowers  in  sunmier,  and  the  berries  ripen  in  September  of  the  second  year.  The 
tree  does  not  generally  attain  a  heisht  exceeding  60  ft,  the  trunk  ie  shoit,  bat 
of  great  girth,  10  ft.  and  6-7  ft  at  higher  elevations  (11,000  it.)  being  not  nn- 
common,  and  several  over  20  ft.  ^iith  being  known.  The  tnmk  is  generallr 
crooked  and  gnarled,  and  divides  mto  many  large,  diffusely  spreading  twiited 
boughs,  which  rapidly  diminish  in  girth,  and  gprow  to  no  great  height  An  ex- 
treme specimen  is  in  Lahoul,  33^  ft.  girth,  divided  into  contorted  branchee  not 
over  30  ft.  high.  The  crown  has  often  an  irregular  and  grotesque  shape.  The 
brancblets  are  slender,  glaucescent,  erect  or  spreading,  shorter  and  less  pendu- 
lous than  those  of  Cuvreasus  torulosOy  but  very  like  it  in  hand  specimens.  Baik 
of  brancblets  rcddish-orown,  shining,  with  a  cinereous  silvery  pelUde  peelingoiL 
The  bark  of  the  tnmk  is  reddish-brown  or  grey,  smooth  between  longitnoisal 
cracks,  exfoliating  in  lon^  fibrous  strips.  Inner  substance  compact,  fibrons.  The 
rate  of  growth  is  slow,  three  sections  recorded  by  Stewart  gave  24,  40,  and  44 
rings  per  inch  of  radius  respectively.  The  sapwood  is  laige,  light-coloniedf 
the  heartwoo<l  light  or  dork  red,  even-  and  close-grained,  with  a  scent  similar  to 
that  of  the  pencil  cedar,  but  less  powerful ;  it  is  much  harder  than  the  American 

Scncil  cedar.  Like  the  wood  of  most  Junipers,  the  annual  rings  in  the  wood  of 
'.  excel sa  are  distinctly  marked  by  a  dark  narrow  line.  The  medullanrxtJB 
are  often  darker  than  the  rest  of  the  wood.  Weight,  25-37  lb.  per  cub.  ft.  l^^ 
Quetta  and  Kelat  it  is  much  used  for  rafters  and  building..  In  the  iMffes^d 
arid  tracts,  where  it  is  chiefly  found,  it  is  used  for  many  purposes.  Supports 
of  water-channels  are  made  oi  it,  and  the  heartwood  is  said  to  be  almost  im- 
perishable in  moist  earth.  In  Lahoul  it  is  used,  alternating  with  stones,  for  tbe 
walls  of  houses,  as  well  as  for  beams.  In  Kunawar  some  of  the  temples  ^ 
built  of  it ;  it  is  made  into  drinking-cups  and  walking-sticks. 
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At  Leh  it  is  largely  used  as  fael  (the  driftwood  that  comes  down  the  Zanakar 
riv^ ;  it  bnrns  quickly  with  a  peculiar  amelL  Charcoal  is  made  of  it  in  places 
In  Kimawar  it  ia  burnt  for  incense,  and  is  exported  for  that  purpose.  The  fruit 
is  rery  turpentiny  and  not  eatable  ;  under  the  name  of  AhiweTf  it  is  medicinal 
in  &ndh,  and  is  said  to  be  used  as  incense. 

The  species  closely  allied  to  this  are  :  I,  J.  chinensis,  Linn.,  China  and 
Japan,  very  similar  to  J.  exceUa,  2.  •/./oftidwi'ma.  Willd.  ;  DC.  Prodr.  xvL  ii 
485  (united  with  J.  excelsa  by  Grisebach  Y^.  der  £rde,  L  572).  Forms  forests 
with  other  conifers  on  the  mountains  of  Greece,  Macedonia,  Asia  Minor,  Ar- 
menia, Syria,  and  is  also  found  on  the  Caucasus ;  1-2  seeds,  according  to  Parla- 
toxe,  3.  J.  proeerOi  Hochstetter,  on  the  mountains  of  Abyssinia  and  Arabia 
Felix  ;  2-3  seeds.  A.  J,  thvrifera^  Linn. ;  Portugal,  Spain,  and  Algeria,  above 
3000  ft.  elevation  ;  2-3  seeds.  All  these  are  trees,  sometimes  attaining  a  con- 
siderable size ;  and  in  addition  to  them  Grisebach  distin^ishcs  5.  •/.  cegcectf 
from  the  Gre^  Archipelago,  with  sessile  fruit.  6.  J,  Saliiia,  Linn.,  is  gene- 
rally a  shrub,  rarely  a  mail  tree  ;  seeds  generally  1-2,  rarely  3-4,  Parlatore ; 
froit  smaller  than  that  of  the  preceding  species,  except  J,  procera^  which  also 
has  small  berries.  The  distinguiHhing  characters  between  these  species  are  some- 
what uncertain. 

Junn)eru9  virgvnianOj  Linn.,  the  American  Pencil  CecUar^  near  the  coast  of 
the  Atlantic  from  Maine  to  Florida,  with  compact  scented  red  heartwood,  and 
J.  bermudiana,  Linn.,  of  the  Bermudas,  the  West  Indies,  and  Florida,  mainly 
jield  the  wood  of  which  pencils  are  nuule. 

Jtmipenu  drupaceoj  Labill ;  DC.  Prodr.  476 — Syn.  Arceuthos  drupacea^  An- 
toine  &  Kotschy — is  a  dioicous  shrub  or  small  tree,  with  largo  subi^loDose  fleshy 
and  eatable  fruit  1  in.  diam.,  consisting  of  9  scales,  the  tops  of  which  are  pro- 
minent in  3  whorls,  6  near  the  apex  and  3  at  the  base  of  the  fruit.  Leaves  in 
whorls  of  three,  lanceolate,  rigid,  pungent,  |  in.  long,  1-1^  lines  broad.  Moun- 
tains of  Asia  Minor,  on  Lebanon  and  Antileoanon,  rare  on  the  higher  mountains 
of  Greece..  Attempts  might  be  made  to  cultivate  this  useful  tree  in  the  drier 
paits  of  Uie  Panjab  Himakya.    Hardy  in  England. 

7.  TAXUS,  Toumof. 

Slow-growing  and  long-lived  evergreen  trees  or  shrubs,  with  tongh  red 
heartwood.  Leaves  linear,  distichous.  Flowers  sessile  in  the  axils  of 
leaves,  usoally  dioicous.  Male  catkins  snbglobose,  stipitate,  supported 
at  the  base  by  empty  bracts,  the  axis  hearing  at  its  end  numerous  peltate 
scales,  each  on  its  lower  edge  with  3-6  anther-cells,  dehiscing  longitudin- 
ally. Female  flowers  resembling  leaf-buds,  consisting  of  a  few  imbricate 
scales,  enclosing  an  erect  ovxde,  surrounded  at  the  base  by  a  disc  which 
is  membranous  in  flower,  but  enlarges  into  a  red  fleshy  cup,  surrounding 
the  seed.    Testa  bony,  embryo  with  6-7  cotyledons. 

1.  T.  baccata,  Linn. ;  DC.  Prodr.  xvi.  ii.  500 ;  Hook.  Stud.  Fl.  349 ; 
Beichenh.  Ic  FL  Germ,  t  538.— Syn.  T.  nuci/era,  Wall.  Tent.  FL  Nep. 
i.  44 ;  T.  Wcdltc?itana,  Zucc  Teto.  Elbe,  Germ. ;  If,  Fr, ;  Taaso,  It, 
Vein.  Sardpy  badar,  Afg. ;  Birmi,  harma,  tung,  ihunu,  tungcd,  piistuL, 
ehogu,  Kashmfr,  Chamba ;  Bukhal,  Bias ;  Barmi,  Shall ;  Thii/nay  Hattu ; 
Tamdal,  Kunawar ;  Thuner,  geli,  gallu,  lusty  N.W.P. ;  Nkare,  Tibet ; 
Tingechif  Sikkim. 

A  large  tree  with  dense,  dark-green  foliage.  Leaves  linear,  1  line 
bioad  and  1}  in.  long,  apex  sharp,  base  narrowed  into  a  short  petiole, 
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decarrent  along  the  branch  with  two  nimd  luie&  Male  flowen  yeDow. 
Fruit  a  red  ovoid  berry,  somewhat  more  than  |  in.  long,  open  at  the 
mouthy  80  that  the  top  of  the  dark  olive-green  seed  appears. 

KafirlBtan,  south  side  of  the  Safedkoh.  Himalaja  from  the  Indus  to  Bhutts, 
abundant  in  places,  but  very  locaL  Not  uncommon  in  Hazaxa,  eommon  in  the 
dense  forests  of  A.  Webbiana,  A.  SmiMana,  Acer,  Pcma^  JualanSj  on  the  upper 
part  of  the  northern  slopes  of  the  ranse  stretching  from  the  Shali  to  Ksrboida, 
also  on  the  sides  of  Hattu,  both  north  and  south,  in  the  Balsan  forests  east  of 
the  Qiri,  opposite  to  Imbri,  and  in  many  other  places  between  Sutlej  and  GtnsoL 
In  Kunawar  it  is  found,  here  and  there,  above  9000  ft — e.^.,  above  the  Nautr 
forest,  and  in  the  Baspa  valley.  In  Qarhwal  and  Kamaon  it  is  geneiallj  ioond 
between  6000  and  8600  ft.,  ascending  to  11,200  ft.  at  Kedamath.  It  grows  in 
Sikkim,  on  the  outer  ranges  at  9500  to  10,000  ft,  in  the  inner  ranges  descendiiiff 
to  7000  ft  in  Bhutan  and  on  the  Kasia  hills  (at  5000  ftX  ^d  has  been  found 
in  upper  Burma.  As  defined  by  Parlatore,  this  species  extends  throughout 
Europe,  North  Africa,  and  is  found  on  the  mountains  of  Asia  Minor,  Aimenia, 
and  on  the  Caucasus  ;  he  enumerates  5  species  besides,  two  from  Japan  ind 
three  from  North  America,  which  Hooker  regards  as  all  forms  of  the  same  tptan. 
In  Central  and  North  Europe  the  Tew  is  indigenous  both  in  the  plains  ind 
on  the  mountains,  but  in  the  Mediterranean  region  it  is  only  founa  at  a  eoo- 
siderable  elevation.  In  some  r^ons  of  the  Himalaya  its  lower  limit  is  not 
exactly  known  ;  it  does  not  extend  into  the  inner  arid  zone.  It  is  certain  that 
the  Tew  was  more  common  formerly  in  many  forests  of  Central  Europe  than 
it  is  at  present ;  the  young  plant  requires  shelter,  and,  like  the  Holly,  thnves 
in  deep  shade.  Any  system  of  forest  management,  therefore,  which  reqnira 
entire  or  partial  clearances,  impedes  its  groif^  and  prevents  reproductkm  hj 
self-sown  seedlings.  In  the  Himalaya  the  Tew  clothes  itself  with  young  hru- 
liant  green  shoots  in  April  and  May,  and  the  flowers  open  between  Marui  snd 
Mav.  In  Europe  it  flowers,  according  to  latitude  and  elevation,  between  Bfaich 
and  May,  and  the  young  shoots  generally  appear  a  week  after  flowering  (Will- 
komm,  Forstl.  Fl.  223).  The  fruit  ripens  (m  India  and  Europe)  from  Sept  to 
Nov.  of  the  year  of  flowering. 

In  the  Himalaya  the  Tew  attains  a  considerable  size  ;  Madden  records  a  tree 
at  Gangfitri  100  ft.  high  and  15  ft.  girth.  In  the  Panjab  Himalaya  the  eom- 
mon size  is  5-6  ft  girtn  ;  in  Hazara  8-9  ft.  is  not  unconmion.  In  Europe  the 
largest  and  oldest  Yew-trees  are  recorded  in  Britain  ;  specimens  10  ft  disn. 
and  30  ft  girth  are  not  rare  in  England  and  Scotlimd,  and  some  are  on  reooid 
with  a  dianL  of  15-20  ft  The  gro^mi  of  the  tree  is  slow  ;  and  there  is  no  doabt, 
from  an  examination  of  the  annual  rings  and  from  historical  records,  that  sooe 
of  the  Tew-trees  now  in  existence  in  England  are  considerably  more  than  1000 
years  old.  The  bark  is  thin,  brownish-grey,  hard  and  smooth,  cleft  longitad- 
mally  and  peeling  off ;  inner  substance  fibrous.  The  growth  is  venr  slow,  SO- 
32  nnm  per  in.  of  radius  are  recorded  from  the  Himalaya,  and  this  tMOt^ 
with  the  experience  of  the  growth  of  the  tree  in  Europe.  Sapwood  whitiith, 
the  heartwood  is  reddish-brown,  compact,  hard  and  heavy,  46-59  lb.  per  cub. 
ft.  It  is  strong  and  elastic,  and  takes  a  beautiful  polisL  In  Europe  it  10 
used  for  all  kinds  of  tumenr,  for  carving,  and  other  purposes  which  re^ii* 
a  firm  and  elastic  wood.  Whip-handles  are  made  of  the  branches,  and  nom 
time  immemorial  it  has  been  the  principal  wood  used  for  bows.  The  Inditf 
wood,  as  far  as  known,  has  the  same  qualities  as  that  of  the  European  tree ; 
bows,  carrying-poles,  and  native  furniture  are  made  of  it,  but  it  mignt  be  wore 
extensively  uaea.  The  tree  is  held  in  great  veneration  in  some  parts  of  the 
N, W.  Himalaya,  it  sometimes  is  called  Deoddr  (God's  tree) ;  the  wood  is  bmnt 
for  incense,  branches  are  carried  in  religious  processions  in  Kamaon,  and  m 
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Kenal  the  houses  are  decorated  with  the  green  twigs  at  religions  festivals.  The 
httUL  {Mng,  mingha)  is  exported  to  Ladak  from  Kunawar,  to  be  mixed  with  tea, 
and  to  be  used  as  a  red  dye.  In  Kunawar  a  decoction  of  it  is  administered  for 
rheumatism.  The  branches  are  used  to  support  earth  roofs.  The  leaves  (fnrmC) 
are  exported  to  the  plains  of  the  Panjab,  and  used  medicinally  as  a  stomachic  ; 
in  Europe  they  are  considered  poisonous,  but  not  everywhere  nor  imder  all 
circumstances.  Goats,  rabbits,  and  sheep  eat  them  freely  (Selbv,  Brit.  Forest 
TreeSy  37^.  The  berries  are  sweet  and  harmless,  and  are  eaten  by  the  natives 
of  the  N.W.  ELimalaya. 

Podocarpui  neritfolia,  Don  ;  DC.  Prodr.  xvL  iL  514,  is  a  lar^e  evergreen 
tree  with  somewhat  whorled  branches  and  alternate,  coriaceous,  linear-lanceo- 
late leaves  with  a  prominent  midrib,  4-5  in.  long  ;  male  catkins  axillary,  cylin- 
driCy  antheriferous  scales  with  2  anther-cells ;  fruit  axillary,  fleshy,  l-seeded, 
ovoid,  on  a  fleshy  receptacle. 

Nepali  Sikldm,  Easia,  ascending  to  3000  ft.  A  remarkable  tree  in  Burma, 
nearly  allied  to  i^  which  3.  Kurz,  however,  refers  to  P.  bra4:Uatay  Blume,  of  the 
Indian  Aichipelaso,  grows  in  the  eveigreen  forests  of  the  Bithoko  range,  be- 
tween the  Yunzaleen  and  Sal  ween  rivers,  above  2000  ft.,  where  I  founa  it  in 
March  1859,  also  on  the  coast-range  of  the  Tenasserim  provinces.  It  is  called 
TkU  nUn,  the  Prince  of  trees,  in  Burma.  The  wood  is  close-grained  and  highly 
prized  in  Burma. 

Order  LXXVII.  PALMff). 

Stem  solid,  either  an  underground  perennial  rhizome,  producing  flower^ 
stalks  and  tufts  of  leaves,  or  more  commonly  above  ground,  erect,  scandent 
or  supported  by  other  trees  and  bushes.  The  stem  above  ground  is,  with 
few  exceptions,  simple  and  without  leaf-bearing  side  branches.  The  vas- 
cular bundles  do  not  unite  into  concentric  masses  of  wood  and  bark, 
separated  by  a  continuous  cambium  layer,  but  are  distinct,  scattered  in  the 
cellular  tissue  of  the  trunk.  They  consist  of  vessels,  varying  in  size,  which 
on  a  horizontal  section  appear  as  pores ;  secondly,  of  elongated  or  poly- 
gonous  cells,  generally  forming  a  mass  of  softer  tissue,  immediately  sur- 
rounding the  vessels ;  and,  thirdly,  of  a  mass  of  long  thick-walled  bast- 
cells  or  fibres,  of  which  the  hard  horny  portion  of  the  bundle  is  composed. 
Near  the  circumference  the  bundles  are  generally  more  numerous,  smaller 
and  harder,  owing  to  the  predominance  in  them  of  the  bast-cells  or  fibres, 
while  near  the  centre  they  are  sparse,  containing  a  relatively  larger  pro- 
portion of  cells  and  vessels.  The  result  is,  that  the  centre  of  a  Pabn  stem 
is  generally  the  softest  part,  not  rarely  becoming  hollow  by  the  decay  of 
the  cellular  tissue.  The  vascidar  bundles  can  be  traced  from  the  interior 
of  the  stem  to  the  base  of  the  leaf,  which  is  generally  broad,  and  in  most 
cases  cylindric  and  sheathing.  The  youngest  leaf  in  the  terminal  bud  is  at 
the  top  in  the  centre ;  as  the  bud  expands  it  enlarges,  and  at  last  encloses 
the  circumference  of  the  stem,  hence  the  vascular  bundles  descending  from 
it  bend  inward  towards  the  centre.  Lower  down  these  same  bundles 
g^radually  bend  outward  toward  the  circumference,  where  they  can  be 
traced  for  a  considerable  length  in  a  vertical  direction  under  the  surface. 
This  explains  a  remarkable  feature  in  the  structure  of  tiie  Palm  stem, 
which  shows  itself  most  distinctly  in  a  vertical  section  made  parallel  to 
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the  radioBy  but  may  also  be  observed  in  a  horizontal  aecttcHL    In  rMaH 
sections  a  portion  of  the  vascular  bundles  will  be  found  to  run  stnight 
downward,  but  they  are  crossed  by  other  bundles  at  oblique  an^es.   Tbt 
latter  are  those  portions  which  bend  outward  towards  the  iMse  of  the  letf  or 
the  lower  part  of  the  stem.   In  transverse  sections  some  bundles  may  gene- 
rally  be  noticed,  cut  through  in  a  slanting,  not  horizontal  direction ;  tfaeie 
were  cut  across  in  their  outward  course  towards  the  circumference  of  tlie 
tree.    Again,  the  structure  of  each  bundle  is  different  in  its  upper  and  kwer 
part :  in  its  upper  part  it  contains  all  three  classes  of  elementary  oigaos 
enumerated  above,  vessels,  fibres,  and  cells;  whereas  the  lower  part  is  almost 
entirely  composed  of  fibres.     This  will  explain  the  dififerent  compodtm 
of  the  vascular  bundles  near  the  centre,  and  the  circumference  of  the  stem. 
The  stem  of  many  Palms  has  a  distinct  rind  composed  of  thick-waUed  eeUi^ 
and  inside  of  it  the  outer  vascular  bundles  (consisting  mainly  of  thid- 
walled  fibres)  are  sometimes  nearly  confluent^  but  never  entirely  sa   But 
though  the  outer  stratum  is  harder,  there  is  no  distinct  bark  that  cm  be 
stripped  ofif,  and  no  continuous  confluent  cambium  layer  as  in  Dicotyledons 
and  Conifers.     Nor  are  there  any  annual  rings  in  the  wood  of  Palmi 
After  the  stem  has  once  attained  a  certain  size,  it  does  not  matenally 
increase  in  thickness,  though  it  sometimes  swells  out  in  an  inegolar 
manner. 

As  regards  the  surface,  one  group  of  Palms  has  smooth  and  shining 
stems,  anniilate  with  raised  rings,  which  are  not  quite  horizontal,  but 
slightly  and  alternately  inclined  to  opposite  side&  These  rings  are  the 
scars  of  fallen  leaves,  and  according  to  the  length  of  the  joint  or  interaodey 
they  are  at  greater  or  less  distances  from  each  other.  The  Ratkau  (Cdhr 
mus)  and  the  Befd  Palm  (Areca)  are  instances  of  this  group.  In  another 
group  (CJianuBropSf  Borasgus,  Coeos,  Phomix)  the  surface  of  the  stem  is 
rough  with  the  persistent  base  of  the  petioles,  and  in  this  g^up  theiIlte^ 
nodes  are  always  short,  and  the  leaves  and  scars  of  petioles  are  ananged 
around  the  stem  in  a  series  of  close  spirals.  It  will  be  readily  understood 
that  in  the  Palms  of  the  second  class  the  leaves  always  stand  dose  together, 
forming  a  dense  tuft  at  the  end  of  the  stem,  while  in  those  of  the  fiist 
group  the  leaves  stand  at  some  distance,  often  covering  a  considerable 
length  of  the  stem  {Calamtu). 

The  leaves  of  seedlings  are  always  undivided ;  those  which  are  formed 
at  a  later  period  are  generally  either  pinnately  or  palmately  divided,  the 
pinnae  or  segments  being  linear  or  lanceolate,  mostly  folded  longitudinally 
with  numerous  and  parcel  nerves.  The  segments  of  palmatifid  leaves  are 
frequently  bifid,  those  of  pinnately  divided  leaves  are  either  entire  or 
irregularly  lobed  (WaUlcJda^  Garpota,  and  allied  genera),  and  in  that  case 
the  edge  or  outline  of  the  leaf  runs  partly  with  the  nerves,  partly  acron 
at  an  oblique  angle,  a  portion  of  the  outline  appearing  dentate  by  the  ^^ 
jecting  ends  of  the  nerves.  The  petiole  is  always  broad-based,  and  gen^ 
rally  amplexicaul  or  sheathing. 

The  inflorescence  is  terminal  in  some  Palms  {Oorypha,  Mettvxylon),  bn^ 
lateral  in  most  cases,  either  in  the  axils  of  existing  or  fallen  leaves.  It  ^ 
generally  a  panicle  enclosod  in  bud  by  large  sheathing  bracts  (spathes); 
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the  oommon  peduncle  (spadix)  being  often  branching,  thick,  and  some- 
times woody.  The  flowers  are  rarely  bisexual,  generally  dioicoos,  monoi- 
cons,  or  polygamous.  Calyx  and  corolla,  as  a  rule,  consist  of  3  segments 
or  leaves  each,  those  of  the  fertile  flowers  are  commonly  persistent  in  fruit. 
Stamens  6,  rarely  3,  9,  or  numerous  ;  anthers  2-celled,  opening  longitudi- 
nally. Ovary  3-celled,  one  ovule  in  each  cell ;  sometimes  3  (Hstinct 
1 -celled  carpels.  Seed  albuminous,  albumen  cartilaginous,  horuy,  or  oily. 
Embryo  sniall,  cylindric,  when  germinating  the  upper  end  remains  en- 
closed in  the  seed,  enlarging  considerably  at  the  expense  of  the  albimien, 
while  the  lower  part  lengthens  out,  throwing  out  lateral  rootlets,  and  at 
a  greater  or  less  distance  from  the  seed,  the  plumiila  emerges  from  the 
slit,  bearing  one  or  two  truncate  sheaths,  which  surround  the  undivided 
leaves  of  the  seedling. — Eoyle  IlL  394  ;  Martins,  Historia  Naturalis  Pal- 
manun,  folio,  voL  L-iiL,  1823-1850.  Griffith,  Thu  Palms  of  British 
India  in  the  Calcutta  Journal  of  Natural  History,  vol.  v.,  1845,  and 
(with  plates  and  additions)  in  folio  in  the  Posthumous  Papers  :  Calcutta, 
1850. 

This  Family,  which  comprises  upwards  of  680  species,  is  commonly 
divided  into  the  following  six  Tribes  : — 

Borasnnece. — Loaves  fjEm-shaped ;  flowers  unisexual,  commonly  dioicous ; 
male  flowers  in  the  axils  of  whorled  closely  imbricate  bracts,  in  thick 
cylindric  spikes ;  albumen  homy  or  cartilaginous — Borassw,  Hy- 
phoeney  Lodoicea. 

CoryphinecB.'^'Le&yGa  fan-shaped,  base  of  petiole  broad-based  or  sheath- 
ing, sheath  fibrous ;  flowers  bisexual  or  polygamous,  in  compound 
panicles ;  carpels  3,  distinct  or  cohering ;  albumen  homy — ChanuB- 
rop$,  Corypha, 

PfuenieinecB, — Leaves  pinnate,  leaflets  entire,  petiole  on  a  short  reticulate 
fibrous  sheath  ;  flowers  dioicous,  in  long  spikes  at  the  end  of  a  com- 
pressed, often  woody  peduncle ;  carpels  3 ;  fruit  fleshy,  1 -seeded, 
enclosing  a  hard  seed  with  bony  albumen — Fhosnix. 

Arednece, — Leaves  pinnate,  leaflets  entire  or  jagged ;  petioles  sheathing  ; 
flowers  monoicous,  inflorescence  of  long  drooping  spikes  at  the  end 
of  a  thick,  almost  fleshy  pedimcle  ;  seeds  hard  with  homy  albimien 
— WaHichiOf  Caryota,  Areca,  Ceroxylon,  Arenga, 

CoeoinecB, — Leaves  pinnate,  leaflets  entire,  petioles  amplexicaul,  with  a 
fibrous  base  ;  flowers  monoicous,  inflorescence  of  long  drooping  spikes 
at  the  end  of  a  thick  sometimes  branched  peduncle ;  albumen  oily 
or  cartilaginous — Cocos,  Elceis, 

LepidocaryinecB, — Leaves  pinnate,  leaflets  entire,  petioles  on  long  sheaths, 
petioles  and  sheaths  with  prickles,  scattered  or  in  oblique  lines  or 
rings ;  flowers  monoicous  or  dioicous,  in  compound  panicles,  with 
sheathing  bracts  at  the  ramifications,  common  peduncle,  petiole  or 
sheath  often  terminating  in  long  thomy  whip-like  thongs;  ovaiy 
3-celled ;  fruit  covered  with  closely  adpressed,  imbricate,  recurved 
scales ;  albumen  homy — CcUamuSf  Metroxylouy  Sagus. 
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Leaves  fan-ahaped. 
Flowers  dioicons,  in  paniculate  spikes ;  male  spikes  thick^ 
cylindrical,  flowers  fitsciculate  in  the  axils  of  broad 
whorled  imbricate  connate  bracts,  OYtay  S-celled  1.  Bobasbub. 

Flowers  polygamous,  in  compound  panicles  without  bracts ; 

carpels  8,  distinct 2.  CHAMJUon. 

Leaves  pinnate  or  pinnatifid. 
Pinnse  cut  and  jagged,  often  cuneate         .  *     .        .  8.  Waluchia. 

Pinnte  linear  or  lanceolate,  entire. 
Leaves  terminal. 
Flowers  dioicous;  fruit  fleshy,  enclosing  a  hard  seed 

with  bony  albumen 4.  Ph<kkix. 

Flowers  monoicous ;  oericarp  fibrous,  endocarp  hard, 

bony,  albumen  ouy 5.  Cooos. 

Leaves  distant,  lateral,  on  long  thorny  sheaths ;  flowers 

in  long  panicles  with  sheauiing  bracts     ...  6.  Calimub. 

1.  BOBASSUS,  LiniL 

Stem  tall  cylindric,  with  a  large  terminal  crown  of  fan-shaped  leaTW. 
Petiole  semiterete,  broad-based,  edges  serrate,  with  hard  homy  spinesoeDl 
serratures.    Flowers  dioicous,  spadix  with  few  simple  branches,  lower 
part  covered  with  numerous  large  sheathing  coriaceous  and  fibrous  imbn- 
cate  bracts.     Male  inflorescence  composed  of  thick  cylindric  spike^in 
pairs  or  in  threes  at  the  ends  of  the  branches  of  the  spadix.     Ajob  thick, 
cylindric,  covered  with  numerous  broad  whorled  closely  set  and  imbricate 
bracts,  connate  at  the  edges,  each  bearing  in  its  axil  a  fascicle  of  10-12 
flowers  and  numerous  membranous  bracts,  the  flowers  concealed  in  bad, 
but  becoming  exserted  on  expansion  by  the  lengthening  out  of  the  oo^ 
oUa  tube.     Calyx  campanulate,  trifld  to  the  middle ;  segments  nairow- 
oblong  or  linear.     Corolla  a  slender  solid  tube,  which,  lengthening  oat, 
rises  above  the  bract,  and  expands  into  a  3-partite  Umb,  with  oval  con- 
cave segments.     Stamens  6,  inserted  on  the  solid  corolla  tube  ;  fikmen^ 
short ;  anthers  sagittate ;  no  rudiment  of  ovary.     Female  spikes  pani- 
culate, with  numerous  annular  sheathing  bracts,  each  flower  consisting 
of  8-12  unequal,  closely  imbricate,  rounded  coriaceous  concave  leaves 
(bracts  sepals  and  petals),  all  similar  in  shape  and  texture.    Ovary  3-oeUed, 
surrounded  by  6-9  small  sterile  stamens ;  stigma  sessile.     Fruit  endoeed 
by  the  enlarged  and  partly  fleshy  closely  imbricate  perianth  and  bractB, 
3-seeded.     Albumen  homy. 

1.  B.  flabelliformis,  Linn. ;  Roxb.  Cor.  PL  t  71,  72 ;  FL  Ind.  790. 
The  Palmyra  Tree, — Sans.  Trinardja  (king  of  grasses).  Vem.  2^ 
tola,  tar,  Hind. ;  Potu  tddi,  the  male,  petiH  tdti  cheitu,  the  female  tree, 
Telugu ;  Htanhen,  Burm. 

Young  stems  covered  all  their  length  with  the  dry  leaves  or  lower  part 
of  petioles,  old  stems  marked  with  the  hard  black  long  and  narrow  scan 
of  the  fallen  petioles.  Base  of  stem  surrounded  by  a  dense  mass  of  nume^ 
ous  long  cylindrical  rootlets,  consisting  of  a  tough  central  vascular  axis 
ioxrounded  by  amass  of  fibres  and  alayerof  thin  brittle  bark.    Segments 
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»f  leaTOB  60-80,  parchmenirlike,  smooth,  shining,  folded  along  the  midrib, 
ineai^lanceolate,  connate  to  half  their  length,  entire,  at  last  bifid,  18-30 
n.  long,  diameter  of  the  leaf  3-5  ft ;  petiole  2-4  ft  long.  Male  spikes 
booping,  flowers  delicate,  pink  and  yellow,  one  flower  only  opening  at 
I  time  in  each  bract  Fruit  subglobose,  depressed,  5-7  in.  diam.,  smooth, 
ihining,  dark  brown  shaded  with  yellow,  rind  coriaceous,  enclosing  a 
rellow  pulp  mixed  with  tough  straw-coloured  fibres,  which  surround 
he  seeds.  Seeds  2-4,  generally  3,  broad,  heart-shaped ;  albumen  white, 
iartilaginous. 

ColtiTated  in  the  Indian  Archipelago,  the  trans-Qangetic  peninsula,  Ceylon, 
kmth  and  Central  India,  Bengal,  and  Lower  Sindh.  In  l^ortn-West  India  as  far 
loith  as  Alljgarh  and  Shahienanpur.  Isolated  trees  in  gardens  in  Rohilkhand 
ind  the  Upper  €(an|;e8  Doab  as  far  as  Saharanpur.  Also  on  both  sides  of  the 
Persian  Gulf,  attaining  there  about  the  same  latitude  as  in  North -West  India — 
Kf  N.L.  H.  March  ;  the  fruit  ripens  in  April  or  May.  Generally  40-60  ft 
ug^  but  attains  100  ft  in  Burma  (in  the  splendid  ralmyra  groves  of  the 
^Rune  district^,  and  perhaps  elsewhere.  Forked  and  branching  stems  are  occa- 
ionaUy  founa.  Diam.  of  a  full-grown  tree  above  the  generally  thick  base, 
lx>at  18-24  inches.  The  heart  of  the  tree  is  soft,  but  the  outer  wood  is  hard, 
leavy,  and  durable,  consisting  of  numerous  thick  black  vascular  bundles. 
Veiffk%  65  lb. ;  value  of  P.  944,  Skinner.  The  stems  are  hollowed  out  and  em- 
Jojed  as  water-pipes ;  cut  half  through  lengthwise  they  serve  as  gutters  and  open 
hitnnels.  The  outer  wood  is  used  for  posts,  rafters,  and  budding  generally, 
Lk>  for  furniture.  The  leaves  are,  like  those  of  Caryphoy  universally  employed 
or  writing  upon  (with  a  pointed  iron  style);  documents  written  on  Palm-leaves 
I8t  severid  centuries  ;  the  leaves  are  also  used  as  thatch  and  for  mats  and  basket- 
rodk.  The  pulp  of  the  fruit  is  eaten,  raw  or  roasted,  and  a  nreserve  is  made 
f  it  in  Ceylon«  The  unripe  seeds,  and  particularly  the  young  plants  2-3  months 
Id,  are  an  important  article  of  food.  But  the  most  valuable  produce  of  the 
ree  is  the  sweet  sap  which  runs  from  the  peduncles  cut  before  flowering,  and 
oUected  in  Bamboo  tubes  or  in  earthen  pots  tied  to  the  cut.  peduncle.  Nearly 
U  the  sugar  made  in  Burma,  and  a  lar^  proportion  of  the  sugar  made  in  South 
odia  and  the  Konkan,  is  the  produce  of  tnis  Palm.  The  sap  is  also  fermented 
ito  toddy  and  distill(Kl. 

To  the  same  genus  belongs  the  DeM)  Palm,  Borastus  jEthiopum,  Mart,  a 
ommon  tree  in  a  large  tract  of  tropical  Africa  south  of  the  Sahara,  from  Tim- 
uktu  to  the  Nile,  and  from  Lake  Tchad  to  the  Nyassa  Lake.  The  fruit,  but 
all  more  the  young  seedlings,  which  are  raised  on  a  larse  scale  for  that  purpose, 
re  important  as  an  article  of  food.  Two  other  remarkable  Palms  are  classed 
nder  tne  tribe  of  Borassinece  :  1.  Lodoicea  Sechdlarum,  Labill. ;  Bot  Mag.  t. 
734-38,  the  Coco  de  Mer,  Double  CocoorNut  A  tall  Palm  with  distinctly 
onidated  stem,  crowned  with  a  tuft  of  12-20  gigantic  leaves,  fold^  up 
hen  young  like  a  shut  fan,  expanding  afterwards  mto  a  broadly  ovate  blade, 
Duneious  mteral  ribs  diveiving  from  a  prominent  midrib  at  acute  angles, 
le  edges  more  or  less  deepty  cut ;  petiole  as  long  as  leaf.  The  flowers  are 
ioioous,  and  similar  to  those  of  Borauiis ;  the  male  flowers,  however,  have 
!^20  monadelphous  stamens.  The  fruit  takes  several  years  to  come  to 
LStnrity.  It  attains  a  gigantic  size  ;  the  weight  of  the  ri]^  fruit  is  often 
>-60  lb.,  and  consists  of  a  thick  fibrous  rind,  enclosing  1,  sometmies  2  or  3,  hard 
sis,  which  are  2-lobed,  sometimes  64obed.  When  ripe  the  albumen  of  the 
ed  is  homy,  but  when  unripe  the  inside  of  the  fruit  is  soft  and  eatable.  The 
oripe  fruit  is  eaten,  and  the  hard  black  shell  of  the  nut  is  carved  into  oma- 
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mentR,  and  Fakirs'  drinkin^-cups.  The  leaves  when  young  yield  a  beintifQl 
material  for  basket  and  plaitecl  work ;  hats,  fans,  and  yariona  other  aiticleB 
are  made  of  them  ;  when  full-crown  they  are  nsed  for  partitions  and  nx^ 
of  houses.  This  Palm  is  only  found  on  two  or  three  sinall  rocky  islaiids  of 
the  Seychelle  ffroup  north-east  of  Madagascar.  These  islands  were  disooreied 
in  1749,  but  long  before  that  time  the  double  Cocoa-nut  had  been  known 
in  India,  and  on  the  Indian  Archipelago,  having  been  washed  upon  the 
Maldive  Islands  by  the  monsoon,  and  tne  tree  l^in^  unknown,  wonderM 
stories  were  current  regarding  the  nature  and  origm  of  these  cunoudj- 
shaped  nuts.  2.  Hyphome  theoaica,  Mart  ;  Hist  Nat  Palm,  t  131, 13S,  1^ 
the  Doum  FcUm  of  Upper  Egypt  and  Nubia,  extending  west  to  the  Niger  near 
Timbuktu,  one  of  the  few  species  of  this  Order,  the  stem  of  which  htbita- 
ally  and  normally  divides  into  bifurcating  branches,  each  branch  beaong  t 
crown  of  fan-shaped  leaves.  The  flowers  are  dioicous ;  the  fruit  is  in  kng 
hanging  clusters,  irregularly  shaped,  surface  shininff  brown,  1 -seeded,  with  a 
sweet  nbrous  mealv  rind  which  has  a  taste  like  gingerbread — is  eaten,  and  fomt 
an  important  article  of  food  in  some  parts  of  Auica,  Bosary-beads  are  mide  of 
the  homy  albumen. 

2.  OHA1L2BBOPS,  Linn. 

Stems  densely  covered  while  young  with  the  lower  parts  of  petioles. 
Base  of  old  stems  indistinctly  annulate.  Leaves  fan-shaped,  ionmg 
a  rounded  terminal  crown ;  petioles  sheathing,  the  sheath  fibtons,  edges 
of  petioles  mostly  aculeate.  Flowers  yellow,  polygamous,  often  dioieooB, 
inflorescence  a  compound  panicle  on  a  thick  peduncle  (spadix),  endoeed 
in  bud  by  a  coriaceous  oblique  sheath.  Calyx  tripartite,  corolla  of  3  petak, 
valvate  in  bud,  petals  and  calyx-segments  often  more  numerous.  Stir 
mens  6-9.  Carpels  3,  distinct  Berries  3,  or  fewer  by  abortion.  Albu- 
men homy  or  cartilaginous ;  embryo  dorsal. 

1.  0.  Martiana,  Wall.  PL  As.  rar.  t  211.— Syn.  C.  Khamfona^  Haddoi, 
On  the  occurrence  of  Palms  and  Bamboos  at  considerable  elevations  in  the 
Himalaya,  Trans.  Edin.  Bot  8oc.  iv.  186  (1853).  Vem.  Jhafigra^jhaqgaifi 
tal,  Kamaon ;  Taggti^  the  Newar  name  in  Nepal. 

A  tall  slender  tree,  40-50  ft.  high,  stunted  on  dry  ground  or  in  otlle^ 
wise  unfavourable  localities,  with  a  globose  crown  of  dark  shining  lett8S> 
Petioles  3  ft  long,  the  sheathing  base  consisting  of  2  layers,  ti^e  inner 
layer,  which  separates  from  the  outer,  being  composed  of  a  network  of 
brown  tough  fibres,  crossing  each  other  at  oblique  angles,  forming  a  close 
network  of  rhomboid  meshes ;  upper  part  of  petiole  half-round,  woollji 
edges  slightly  denticulate.  Blade  orbicular,  consisting  of  30-40  hn^tf 
segments  15-20  in.  long,  connate  to  one-third  or  one-half  theb  length) 
emarginate  or  shortly  bifid  at  the  top.  Liflorescence  a  drooping  com- 
pound panicle  covered  with  dark  rust-coloured  down,  with  several  stont 
main  branches,  each  in  the  axil  of  a  large  coriaceous  sheathing  biac^ 
Petals  three  times  longer  than  calyx,  ovate,  concave,  whitish.  Stamex^ 
6,  filaments  subulate,  nearly  free,  longer  than  anthers.  Ovariea  and  mdi- 
ment  of  ovary  hairy.  Berry  1,  oblong,  yellow  at  first,  dark  glos^  Ua« 
when  ripe.  In  Wallich's  figure,  and  Martins'  description  which  accom- 
panies it,  the  fruit  is  yellow,  probably  because  unripe. 


C^kanumnopi.]  LXXYII.  ?AJMM.  &4? 

QrowB  in  great  nomben,  farminff  clmnpe  and  rows,  on  the  Thakil  Moun- 
tain in  eMtem  Kamaon,  in  the  fork  between  the  Saija  and  Kali  riyen,  between 
6500  and  7800  A^  where  snow  ^eially  coven  the  groond  from  Nov.  till  March, 
above  the  lone  of  Pinus  longt/olia  in  the  region  of  Quercui,  Rhododendrcn^ 
Andromeda,  and  Taxus,  in  damp  shady  glens  on  the  north  and  south-east  but 
ehie^v  on  the  north-west  side.  Also  on  Dhui  Mountain,  north-east  of  the 
ThakUy  on  the  Kalimoandi  range  between  the  Ramgunga  and  Qori  rivers,  and 
in  tiie  Sarju  valley  near  Bageaar.  Dwarf  specimens  were  found  by  Madden  in 
two  localitiea  of  north-west  Kamaon — vie.,  at  the  base  of  the  Satbunga  Monn* 
tain,  south-east  of  the  Qagar  Pass,  in  very  dense  forest  at  6600  ft.  elevation,  and 
on  the  Berchnla,  a  spur  of  the  Bhatkot  Mountain,  considerably  farther  in  the 
interior,  and  at  about  8000  ft.  elevation,  which  probably  is  its  western  limit. 
Also  in  great  abundance  at  Bunipa  in  the  great  Nepal  valley  5000  ft.  elevation 
(Wallid^  FL  April,  Biay  ;  fr.  Oct  The  fruit  is  eaten,  though  the  pulp  is 
tcantjand  almost  tasteless. 

C  tkoiuanOj  Qriff. ;  Calcutta  Joum.  Nat.  Hist.  v.  341,  on  precipices  at  MtLsmai 
•ad  Mamln,  Kasia,  alt  4000  ft.— Vem.  Pakha,  Hook.  Him.  Joum.  u.  S79— is 
described  as  a  distinct  species,  differing  by  the  petioles  toothed  throughout,  the 
nature  of  the  fibrous  net  of  the  petiole  sheaths,  and  the  thick  white  paleaceous 
tomentum  with  which  the  young  leaves  are  covered.  The  fruit  is  olue  when 
ripe,  like  that  of  C,  MaHiana,  and  both  Madden  and  Hooker  have  su^iested  the 
ioenti^  of  the  two.  In  Griffith*8  posthumous  work  (Palms  of  British  India, 
134),  Thakil  in  Kamaon  is  given  as  a  locality  of  C.  khasvana.  In  Yokfs 
Hoii.  Suburb.  Calc  641,  the  Kasia  Palm  is  mentioned  as  cultivated  in  the  Gal- 
entta  gardens  (without  having  flowered)  under  the  name  of  C,  GrifitkianOy 
WalL  liSa  In  the  Revue  Horticole  of  1870,  S76,  G.  Grifithii,  Lodd,  is  de>. 
scribed  and  figured  as  a  Palm  10  ft  high,  petiole  unarmed,  without  serraturea^ 
Imt  white-tomentose  when  young ;  received  at  Paris  in  1839  from  Dr  Wallich  in 
Calcutta.  Tliis  probably  is  C  Sartiana  of  Nepal  and  Kamaon.  The  question 
whether  the  Kasia  plant  is  a  distinct  species  is  a  matter  for  fsurther  mquiry. 
No  Chamanropi  has  yet  been  reported  from  Sikkim. 


Hermann  Wendland,  as  quoted  by  Qay  {Chamceropi  excdta^  Thunb.  in  Bulle- 
tin de  la  8oci^t6  Botanique  de  France,  1861),  classes  the  two  species  mentioned, 
together  with  0.  «n^a,  Thunb.,  of  Japan  and  North  China,  under  a  new  genus, 
Trt»ehyearpuiy  distinguished  from  Cnamcerqps  by  an  elongated  inflorescence, 
subulate  filaments,  hairy  ovaries ;  the  embryo  dorsal,  but  situated  above  the 
middle ;  whereas  in  C,  humilis,  and  allied  species  of  Chamcerov*  proper,  the 
emlnryo  is  situated  near  the  base  of  the  back,  the  ovaries  are  glaorous,  and  the 
filanaents  short,  broad,  and  connate  at  the  base.  C7.  excelta  is  a  most  useful 
^ant ;  the  leaves  are  made  into  hats  and  waterproof  cloaks,  and  rope  is  manu- 
netiued  of  the  inner  fibrous  layer  of  the  sheath. 

CL  humUUf  linn.,  is  a  widely  spread  Palm,  with  small  semicircular  leaves  of 
SO-30  segments,  of  the  western  Mediterranean  region  and  North  Africa,  its  nor- 
thernmost limit  being  the  Riviera  near  Nice,  N.L.  43**.  In  Spain  it  covers 
large  extents  of  waste  land,  and  is  sometimes  found  difficult  to  eradicate,  on 
aeooont  of  its  deep  and  tough  roots.  Mats  and  baskets  are  made  of  the  leaves, 
and  they  have  c^  late  years  been  employed  to  make  paper.  The  hard  homy 
mminated  albumen  of  the  seed  is  made  into  rosary-beads. 

2.  0.  Bitchiaana,  Grifll  Calc  Joum.  Nat  Hist  v.  342.— Ifom.  Yem. 
Mwardif  trans-Indua  {maizurrye,  Pushtu,  Grift);  KUu^  kaliun^  Salt 
fange.  The  fibre  is  called  paiha  in  the  Panjab.  P/ts,  pesh,  pease,  /ease, 
pfarra,  pharray  Sindh,  Beluchistan. 
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A  low  gregarious  shrub  with  greyish-green  coriaceous  leaves.  Petioles 
entire  and  unarmed,  6-12  in.  long,  base  without  any  reticulate  inner  layer, 
but  with  a  mass  of  rust-coloured  wooL  Segments  8-15,  linear,  rigid,  IS- 
IS in.  long,  induplicate,  deeply  bipartite.  Inflorescence  erect,  a  slender 
compound  panicle,  branches  and  branchlets  from  the  axils  of  tubular 
membranous  sheathing  bracts  with  prominent  reticulate  longitudinal 
nerves ;  branchlets  bifarious,  with  numerous  flowers  in  the  axils  of  turbi- 
nate membranous  sheathing  bracts,  with  a  thin  membranous  edge.  All  the 
bracts  are  closed  sheaths,  with  a  short  subulate  or  triangular  apex  ;  they 
are  spirally  arranged,  though  apparently  distichous  on  l£e  principal  axis 
and  tiie  main  branches.  MbJc  (bisexual  f )  flowers  enclosed,  while  in  bud, 
in  the  sheathing  bracts,  and  supported  by  a  hyaline  2-nerved,  and  bicus- 
pidate  bracteole  (similar  to  the  palea  of  grasses).  Calyx  gamosepalons, 
thin,  hyaline,  3-dentate;  petals  3,  oblong  obtuse ;  stamens  6,  and  a  glab- 
rous conical,  syncarpous  rudimentary  (9)  ovary.  Anthers  sagittate,  attached 
at  the  back  above  the  base  to  the  subulate  filaments.  Fruit  an  ovoid  or 
subglobose  l-seeded  berry,  with  the  rudiments  of  2  abortive  carpels,  sup- 
ported by  the  marcescent  calyx,  petals,  and  the  remains  of  the  6  filaments. 
Fruit  subglobose  or  oblong,  varying  in  size,  from  ^  to  ^  in.  diam.,  surface 
minutely  wrinkled.  Albumen  homy,  with  a  large  central  cavity.  Em- 
bryo basaL 

This  species  is  altogether  unlike  a  ChamcBropSy  and  will  eventoallyform 
a  new  genus,  the  inflorescence,  bracts,  and  2-nerved  bracteolee  resembling 
those  of  some  species  of  Calamus.  The  materials  available  (unripe  fruit 
and  young  buds  of  male  or  possibly  bisexual  flowers)  do  not  admit  of 
establishing  the  generic  characters  in  a  satisfactory  manner  at  present 
This  interesting  Palm  is  recommended  to  the  attention  of  botanists  who 
may  visit  its  native  habitat. 

Abundant  in  the  Peshawar  valley,  in  Eohat,  and  in  the  trans-Indus  territory 
along  the  eastern  skirts  of  the  Suliman  range,  ascending  to  3000  ft. ;  also  on  the 
hills  which  form  the  western  boundary  of  Sindh.  Common  locally  on  a  limited 
area  in  the  central  Salt  range,  between  2500  and  5000  ft,  and  on  Mount 
Sakesar.  Also  found  by  Dr  Stewart  in  one  place  in  the  Siwalik  tract  east  of 
the  Jhelam,  near  Sumani  above  Bhimbur.  Common  in  the  Khaiber  Pass,  and 
generalljr  in  the  low  arid  mountains  of  eastern  Afghanistan.  Everywhere  up  to 
5000  ft  in  Beluchistan  and  Mekran,  except  near  the  coast  The  fruit  ripens  in 
summer.  It  is  generally  stemless,  the  tuu«  of  leaves  arisinfi;  from  a  creepmg  un- 
derground rhizome,  and  in  this  shape  it  covers  lai^  tracts  of  rough  rocky  gronnd. 
But  a  stem  grows  up  sometimes  ;  in  Sindh  StocKS  notes  it  6-8  ft.  high,  and  Dr 
Stewart  records  a  specimen  planted  in  the  Saharanpur  garden,  from  seed  broo^t 
by  Dr  Jameson  from  Kohat  more  than  twenty  years  a^,  with  a  trunk  10-18  ft. 
high.  It  is  a  most  useful  plant  in  the  arid  regions  where  it  is  common.  The 
fitems,  petioles,  and  leaves  serve  as  fuel,  the  delicate  young  leaves  are  eaten  as  a 
vegetaole,  the  reddish-brown  moss-like  wool  of  the  petioles  is  impregnated  with 
saltpetre  (steeped  in  the  juice  of  Mulberry-leaves,  Bellew),  and  used  as  tinder  for 
matchlocks.  JSzcellent  mattine  is  made  of  the  leaves  (superior  to  that  made  of 
Phomixy  Aitchison).  Rope  is  a&>made  of  leaves  and  leaf-stalks  ;  at  the  Jhelam 
bridge  of  boats  it  was  used  one  season,  when  mwnj  {Saecharum  iSVira)  was 
scarce,  but  Dr  Stewart  records  that  it  snapped  with  a  strain  which  it  is  supposed 
munf  would  have  resisted.  The  leaves  are  also  made  into  fans,  ^u'^ft^  baskets^ 
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poDchML  bnuhes.  ^  Tmns-Indtu,  a  rude  kind  of  drinkinff-cap  is  made  of  the 
entire  blade,  hj  tying  together  the  tope  of  the  segments.  The  seeds  aie  pierced, 
made  into  roearies,  and  are  exported  lor  that  purpose  to  Mekka  via  Muscat,  from 
Gwadur  on  the  Beluchistan  coast  west  of  the  Indus. 

Corypha  umbraculiferOj  Linn.  Rozb.  FL  Ind.  iL  177,  (^  Talipot  Palm  of 
Ceylon  and  the  Malabar  coast,  has  bisexual  hezandrous  flowers  in  a  large  erect 
oomponnd  pyramidal  panicle,  which  is  terminal  in  the  centre  of  the  crown  of 
leaves,  and  as  tall  as  the  trunk  of  the  tree.  After  the  seeds  ripen  the  vegetation 
of  the  terminal  shoot  is  completed,  and  the  tree  dies.  The  leaves  are  nearly 
orbicular,  with  a  diameter  of  10  ft.,  segments  40-60,  united  beyond  the  middle, 
and  bifid.  Fans,  mats,  and  umbrellas  are  made  of  the  leaves,  and  the  segments 
of  this  as  well  as  of  a  closely  allied  species,  0,  TaHerOj  Rozb.  Cor.  PL  t  255, 
S56---San8.  Tali;  Yem.  Tara,  Beng. — which  grows  in  Bensal,  are  used  for 
writing,  like  the  leaves  of  Borauus,  and  books  of  these  leaves  last  for  centuries. 
There  is  a  third  species,  C.  elatOj  Rozb.  FL  Ind.  ii.  176— Yem.  BajHr,  Bens., 
also  a  native  of  Bengal,  trunk  60-70  ft.  high,  and  inflorescence  one-fourth  the 
length  of  the  trunk.  Bozburgh  records  that  two  trees  of  this  species  at  Calcutta 
came  into  flower  when  about  thirty  years  old.  The  two  Bengal  species  flower 
in  March  and  April,  the  seed  ripening  8-9  months  afterwards.  The  albumen  of 
Cknypha  ia  homy. 

3.  WALUOHIA,  Roxb. 

Cespitose  shrubs,  generally  monoicous,  with  tufls  of  leaves  or  slender 
leed-like  stems,  firom  an  underground  rhizome.  Leaves  pinnatifid,  petioles 
with  short  fibrous  sheaths ;  pinnae  white  beneath,  lanceolate  or  cuneate, 
sinuate  or  lobed,  alternate,  the  upper  generally  broader  and  confluent,  the 
lower  often  subopposite  and  fasciculate ;  lateral  nerves  fine,  numerous, 
separating  at  oblique  angles  from  the  prominent  midrib,  and  terminating 
in  unequal  subulate  teeth,  where  they  do  not  run  parallel  to  the  edge  of 
the  leal  Male  and  female  flowers  in  distinct  inflorescences,  enclosed  in 
bad  by  numerous  imbricate  sheaths.  Calyx  of  male  flowers  gamosepalous, 
stamens  6  (subgenus  Harina)^  or  3  sepalous,  stamens  numerous  (sub- 
genus Oranid).  No  rudiment  of  ovary.  Cdyx  and  corolla  of  female 
flower  deeply  3-partite,  generally  coriaceous.  Ovary  2-celled.  Fruit 
fleshy,  wi^  acrid  juice,  2-seeded  or  (by  abortion)  l-seeded;  albumen 
uniform,  homy,  embryo  in  the  convex  part  (back)  of  the  seed. 

1.  W.  densiflora,  Martins ;  Bot.  Mag.  t  4584. — Syn.  Banna  ohlongi- 
fdia^  Griffith  Palms,  t.  237,  A.B.C.  Yem.  Kola  Aunsa  (black  reed), 
ffor  aunsa,  Kamaon.     Ooh  (uX)  of  the  Lepchas  in  Sikkim. 

A  stemless  palm,  forming  thick  tufts  of  large  leaves  10  ft.  long  or  more, 
which  die  to  the  ground  after  the  fmit  ripens.  Petiole  angular,  naked  in 
the  lower  half  or  two-fifths  of  its  length,  the  edges  separating  into  black 
fibres  covered  with  dark-brown  scurf;  pinna  linear-lanceolate,  9-18  in. 
long.  Male  flowers  nearly  white,  crowded,  in  numerous  densely  packed 
spikes,  which  form  a  compact  drooping,  ovoid  panicle,  enclosed  before 
flowering  in  large  ovate,  imbricated,  dark-purple  sheaths,  streaked  with 
yellow.  Calyx  tubular,  tmncate,  2  lines  long ;  petals  linear,  twice  the 
length  of  calyx,  connate  at  the  base  with  each  other  and  the  stamens  into 
a  short  fleshy  stalk.     Stamens  as  long  as  petals.    Female  flowers  in  rigid 
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spreading  spikes,  fonning  an  erect  panicle.  Froit  crowded  in  erect  s^kes, 
ovoid-oblong,  brown  and  purple,  supported  at  tlie  base  bj  the  penistait 
coriaceous  perianth ;  pulp  scanty,  with  a  mucilaginous  Bcnd  juiee ;  seeds 
2,  plano-convex* 


Hills  east  of  Chittagong,  Easia  hills,  ascending  to  4000  It  Assam,  SikkiiD, 
up  the  Teesta  valley  to  Chakiing,  at  4400  ft.,  growing  side  hy  side  with  the 
birch,  willow,  idder,  and  walnut  (probably  this  spedes.  Hook.  Him.  Joinn.  u, 
18).  Kamaon,  in  shady  and  moist  valleys,  asoenning  to  3600^  and  at  times  to 
4000  ft.,  forming  extensive  thickets  in  the  valleys  of  the  Kali  and  Saij[iL 
Bamauri  Psss,  below  Naini  Tal,  and  in  the  Patli  Don,  which  seems  £>  be  iti 
north-west  limit  FL  Ma^,  July.  In  Kamaon  the  leaves  are  used  as  thatch, 
and  are  said  to  be  imperuhable.  W.  ccayoUndeiy  Roxb.  Cor.  PL  t.  205 — Sya. 
Harina  caryotoideSi  ubssl,  ;  Qriff.  Palms,  p.  174,  differs  by  cnneate  pinnn,  and 
narrower  ovate-limceolate  sheaths  of  the  male  inflorescence.  Boxbui]^'s  piste 
gives  the  calvx  of  the  male  flower  subglobose,  but  the  desaiption  makes  it 
cylindric  Cnittagong,  where,  according  to  Boxb.,  it  is  called  CnMlptxtta  at  Bd^ 
paUa.  Dense  evergreen  forest  in  the  Rangoon  district  of  Pegu  (Poongiin, 
Bonee,  Zanunghen).  Tab.  237,  in  Griffith's  Palms,  marked  H.  earffoioidn,  is 
evidently  intended  for  //.  obUmffifolia. 

Nearly  allied  is  Caryoia  urens^  Linn. ;  Boxb.  FL  Ind.  uL  624 ;  Mart.  Hist  Nat 
Palm.  1 107 ;  Griffl  Palms,  p.  169— theifi^r  Palm  of  Western  India.  A  eplendid 
tree  with  a  smooth  annulate  stem,  large  bipinnate  leaves  18-20  ft^  loog^  10-12 
ft  broad,  petioles  dieathing,  neaiiy  amplexicaul,  panicles  wedge-shaped,  the 
lateral  nerves  terminating,  as  in  WaUiekut^  in  numerous  short  snbnlste  teeth. 
Flowers  monoioous,  the  male  and  female  flowers  on  the  same  inflorescence,  one 
female  between  two  larger  male  flowers.  Inflorescence  lon^  Imnging^  10  & 
louff  and  more,  consisting  of  a  thick  cylindric  peduncle  (spadix),  surrounded  at 
its  oase  by  numerous  imbricate  sheaths,  and  bearing  at  its  end  numerous  slender 
simple  pendulous  spikes.  Calyx  and  corolla  coriaceous,  anthers  numerous,  on. 
short  monadelphous  filaments.  No  rudiment  of  ovary.  Fruit  with  a  thin  acrid. 
pulp,  producing  a  burning  sensation  on  the  tongue,  whence  the  name,  2-seeded9 
or  l-seeded  by  abortion  ;  seeds  comraessed,  oblong,'^  in.  long,  albumen  homy, 
ruminate,  wiUi  black  simple  lines.  Embryo  at  the  back  of  the  seed.  Evergreen 
forests  of  the  Western  Ghats,  extending  north  to  the  Sattara  district.  Abo  in 
Ceylon  and  eastern  Bengal,  ascendingto  nearly  6000  ft  in  Sikkim  (Hook.  ^m. 
.Joum.  L  143),  Burma  (Mtmboben).  The  centre  of  the  stem  is  cenerally  soft,  the 
cells  being  filled  with  a  Sago-like  farina  (starch),  which  is  maae  into  bread,  and 
eaten  as  grueL  The  outer  part  is  heavy  and  hard,  with  numerous  firm,  bhu:k 
vascular  bundles,  which  are  closely  packed,  but  not  confluent  near  the  circum- 
ference, it  is  strong  and  durable,  and  is  much  used  for  building  and  agricultural 
implements.  The  fibres  of  the  sheathing  petioles,  and  of  the  nedunc^  (8padix)i 
are  made  into  rope  and  fishing-lines,  which  are  said  to  be  inaestructible.  But 
the  main  value  of  this  Palm  consists  in  the  abundance  of  sweet  sap  which  is 
obtained  (as  in  Cocos  and  Borcums)  from  the  cut  spadix,  and  wbidi  is  either 
fermented  or  boiled  down  into  S3rrup  and  sugar. 

Allied  to  Caryota  wrens  laArenga  saechcuriferOy  Labill. ;  GriflLCala  Jouult. 
472  ;  Palms.  1 235  A.— Syn.  Saguenu  Bumphih  Boxb.  FL  Ind.  iii.  626—^0-40 
ft  high,  Mrith  long  leaves,  1&-25  ft.  long,  10  ft  broad,  petioles  sheathing,  with  s 
network  of  black  norsehair-like  fibres,  which  surround  the  stem,  and  are  used 
for  cordage  ;  pinnae  fasciculate,  linear,  dentate,  and  jag^  at  the  apex  with 
numerous  lon^tudinal  nerves,  white  underneath.  Fnut  2  in.  long,  fleshy, 
yellow  when  npe,  d-seeded,  pulp  very  acrid.    The  heart  of  the  stem  contsins 
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laige  quantities  of  Sa^  and  the  cat  flower-stalks  yield  a  sasaiy  sap,  of  which 
sugar  and  palm  wine  is  made.  Malay  Peninsula.  Indian  Archipelago.  Said  to 
grow  on  the  hills  of  Orissa,  Hook.  &  Thomson  FL  Ind.  1 42. 

To  another  snhdiTision  of  the  same  tribe  {Arecinem)  belongs  the  Areea  Palm 
— Sana.  GuvcJca :  Yem.  Supari :  Areea  CatechUy  Linn.  Rozb.  Cor.  PI.  t  75 ;  ¥1. 
Ind.  iiL  615  ;  the  Betd  Pcim — a  tall  slender  annulate  stem,  attaining  80  fL  and 
morey  with  a  diam.  of  only  12-15  in.  Leaves  pinnatifid,  petiole  on  a  long  smooth 
green  sheath,  pimus  linear  -  oblong,  with  a  broad  base  and  numerous  par- 
allel basal  nerves,  several  of  which  are  more  prominent.  Flowers  monoicous, 
male  and  female  on  the  same  inflorescence.  Peduncle  thick  fleshy,  erect,  from 
lateral  bnds  below  the  lowest  leaf,  branching,  the  branches  bemng  solitary 
female  flowers  and  numerous  slender  spikes,  thickly  set  with  fragrant  male 
floweiflb  Stamens  6,  on  short  broad  hlaments,  surrounding  a  rudimentary 
ovaiy.  Sepals  and  petals  of  female  flowers  imbricate,  ovar^  3-celled,  surrounded 
by  6  sterile  stamens.  Fruit  orange-coloured,  ovoid,  2-2^  m.  long,  supported  by 
the  persistent  coriaceous  calyx  and  corolla.  Pericarp  fibrous,  1 -celled.  Seed 
depRssed-conical,  obtuse,  1  in.  diam.  or  less  ;  albimien  homv,  ruminated  with 
nnmerons  dark-brown  or  black  curly  radial  lines  ;  embryo  basal.  Cultivated 
throughout  the  Indian  Archipelago,  in  Ceylon,  the  west  side  of  India,  below 
and  above  Ghat,  in  Burma,  »iam,  Cochin-China,  Bengal,  Silhet.  Believed  to 
be  orimnally  a  native  of  the  Sunda  islands.  The  use  of  the  seed  for  chewing 
with  Bme  and  the  leaves  of  Piper  Betd  in  India,  the  countries  of  the  trans- 
Ghmgetic  Peninsula,  the  Indian  Archipelago  and  China,  is  well  known.  The 
finest  crovee  of  the  Betel  Palm  which  I  have  seen  are  in  British  Burma,  on 
the  hillB  between  the  Sitang  and  Salween  rivers,  and  in  the  valleys  drained  by 
the  feeden  of  the  Yoonzaleen  and  Beeling  riven,  and  the  Thoukyeghat  and 
other  tributaries  of  the  Sitang.  In  the  valleys  of  these  hills  are  flourishing 
Betel  Palm  gardens  to  an  elevation  of  nearly  3000  ft.  Large  quantities  of  Betel- 
nuts  are  brought  down  these  rivers,  and  exported  from  Rangoon  and  Moulmein. 
and  a  grove  of  these  Palms  is  a  small  fortune.  For  a  new  plantation  the  grouna 
is  trenched  and  prepared  with  the  greatest  care ;  long  irrigation  channels,  winding 
alonff  the  sinuosities  of  the  hills,  bring  the  needful  water  to  the  spot ;  and  the 
resQU  is  seen  in  large  compact  groves,  which  in  dells  and  sheltered  places  some- 
times attain  an  average  ^height  of  80  ft.,  or  even  more.  Examples  of  flourish- 
ing Betel  Palm  groves  in  a  comparatively  diy  climate  are  the  plantations  on  the 
platean  of  Mysore,  below  the  great  tanks,  and  irrigated  by  them.  In  Mysore, 
Canara,  and  Malabar,  as  in  Burma,  a  fresh  plantation  is  always  made  under 
the  shdter  of  Plantains.  In  western  India  the  Betel  Palm  is  generally  planted 
along  with  the  Cocoa-nut,  and  often  with  Cardamoms,  llie  soft  but  tough 
i^eaths  of  the  leaves  are  used  in  Burma  and  in  western  India  to  wrap  up  eatables, 
tobacco,  and  other  articles  ;  also  as  paper  to  write  upon.  Necklaces,  tne  tope  of 
walking-sticks,  and  other  small  objects,  are  turned  of  the  seeds. 

Ceroxylon  andicolOf  Humboldt  and  Bonpland,  PL  iSquinoct.  i.  t  1,  also 
classed  among  Arecinecei  a  tall  elegant  Palm  with  whitish  stem,  attaining  190 
ft.,  is  remarkable,  because,  like  Chamasrops  Martiarujtf  it  grows  at  high  eleva- 
tions. Humboldt  first  discovered  it  at  the  foot  of  the  snow-clad  volcano  of  Tol- 
iniAy  on  the  Parama  di  Quindiu,  the  high  pass  which  leads  across  the  central 
Cordillera,  horn,  the  Magdalena  to  the  Cauca  river.  It  has  since  been  foimd  by 
other  travellers,  particularly  by  Albert  Berg,  who  has  represented  it  towering 
over  the  forests  of  Oak  and  PodocarpuSj  in  plates  5  and  6  of  his  admirable 
work,  *  Tropical  Vegetation  of  South  America/  London,  1854.  At  an  elevation 
between  6500  and  9700  ft.  N.L.  4^  85'',  it  grows  in  abundance,  associated  with 
another  alpine  Palm,  Oreodoxa  frigidoj  Humb.et  Kunth.    The  trunk  is  an- 
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nolate,  ooreied  all  over  with  a  thin  ooatiiig  of  a  whitidi  wilirtmne^  which  h 
scraped  off^  mixed  with  talloWy  and  made  into  candles.  It  consists  of  Tcgefcihk 
waXy  and  a  ciyBtalline  resin  caJled  Ceroxylin, 

Another  wax-yieldi^  Palm,  attaining  200  ft,  is  described  bj  Kanten  (Floa 
ColombiflBy  L  t  1),  as  Klopttockia  ctriferoj  from  the  monntauis  in  the  ficmitj 
of  Caiacas  in  Venezoday  at  an  elevation  of  5000  ft  Vegetable  wax  is  also  ob- 
tained and  used  to  make  candles  from  the  young  leaves  of  Copemida  eerifen, 
the  Camaba  wax-Palm  of  Brazil,  which  are  coated  with  it.  This  Palm  Im 
fsn-shaped  leaves,  and  belongs  to  the  tribe  of  Coryphineae, 

4.  PHGBHIX,  linn. 

Low  shrubs  or  tall  trees,  the  upper  part  of  the  stem  doeely  covered  hj 
the  bases  of  the  petioles,  the  lower  part  roug^  with  their  scaxsy  zarelj  m- 
nulate.  Leaves  pinnate,  pinnae  entire,  linear,  rigid,  folded  longitadinaUy 
and  attached  obliquely  with  their  folded  base  to  the  laterally-oompressed 
petiole,  the  lowest  pinnae  often  transformed  into  spines.  Petiole  semi- 
terete  below  the  leaves,  base  a  reticulate  fibrous  amplexiool  aheath. 
Flowers  dioicous;  a  rigid,  often  woody  axillaiy  compressed  pedonde, 
bearing  near  its  upper  end  numerous  long  slender  but  rigid  spikea,  which 
are  interrupted  in  the  female,  compact  in  the  male  inflorescence ;  pedun- 
cle enclosed  in  bud  in  a  single  thickly-coriaceous  keeled  sheath.  Calyx 
cup-shaped,  3-toothed ;  petals  3,  oblong  and  valvate  in  the  male,  ovate 
or  rounded  and  imbricate  in  the  female  flowers.  Male  flowers :  Stamens 
commonly  6,  rarely  3  or  9,  surrounding  a  mdimentaiy  ovary.  Female 
flowers :  Carpels  3,  distinct,  with  recurved  styles.  Fruit  a  sing^  generally^ 
oblong  l-seeded  berry.  Seeds  with  a  longitudinal  funow.  Albumei^. 
homy,  embryo  dorsaL 

Tall  trees ;  leaflets  opposite  or  alternate,  not  fascicolate. 
Foot  of  stem  often  sorroanded  by  root-snckeis  ;  leaflets  mak- 
ing a  very  acute  angle  with  the  common  peti(^             .      1.  P.  dattffl^ftrm^ 
No  root-snckers ;  leaflets  making  half  a  light  angle  with  com- 
mon petiole 2.  P.  Bylvedrii, 

A  low  shrub  with  a  bulbous  stem,  or  a  smaU  tree  with  a  slender 

stem ;  leaflets  fasciculate 3.  P.  a«w/i>. 

1.  P.  dactylifera,  Linn. ;  Roxb.  FL  Ind.  iiL  786.— Yem.  Kheiur, 
khaji.    The  fruit :  Khurma^  ehuhdra^  kukydrij  khujiydn^  kujran. 

A  tall  tree,  attaining  100-120  ft,  trunk  covered  with  the  persistent 
bases  of  petioles,  the  foot  often  surrounded  by  a  dense  mass  of  rootHmcken, 
Leaves  grey,  longer  than  those  of  P.  gylvestris;  pinn»  8-16  in.  long,  reg- 
ularly distichous,  often  approximate  in  twos  or  threes  on  the  same  side 
of  petiole ;  petiole  grey,  laterally  compressed,  almost  flat.  Male  panicles 
white, "compact,  6-9  in.  long,  on  a  short  peduncle;  flowers  j^  in.  long, 
sweet-scented ;  sheaths  outside  with  rusty  down.  Peduncles  of  fomsk 
inflorescence  ^^  in.  broad,  sometimes  broader  below,  spikes  12-24  in. 
long.  Fruit  oblong,  1-3  in.  long,  generally  reddish-  or  yeUowish-brown 
when  ripe,  pulp  fleidiy  sweet  Numerous  varieties  cultivated,  differing  in 
colour,  shape,  and  taste  of  the  fruit  Seed  cylindric,  with  a  longitudjnil 
furrow  in  front,  and  a  small  cylindric  embryo  in  the  middle  of  the  rounded 
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back.  When  the  seed  germinates,  that  end  of  the  embiyo  which  remaina 
endoeed  in  the  albumen  enlarges  at  the  expense  of  the  albumen,  the 
homy  substance  of  which  is  converted  into  sugar  and  other  soluble  sub- 
stances, which  are  absorbed  by  the  embryo  furnishing  the  substance  for 
its  early  growth.  The  process  is  analogous  to  the  conversion  into  sugar 
of  the  starch  which  fills  the  ceUs  of  the  albumen  of  wheat,  maise,  hce, 
and  bamboos,  during  germination,  with  this  difference,  that  the  starch 
fonns  the  contents  of  the  cells,  whereas,  in  the  stone  of  the  date,  the  walla 
of  the  cells  themselves  furnish  the  food  of  the  growing  embryo. 

In  India  the  Date  Palm  is  cultivated  and  self-sown  in  Sindh  and  in  the  southern 
Panjab,  particularly  near  Multan  and  Muzafia^arh,  also  in  the  Sind  Sagar  Doab 
and  trans-Indus  territoiy.  Near  Dhera  Qhazi  IQian,  Date  Palms  are  very  numer- 
ous on  a  strip  10  to  12  miles  long  from  north  to  south.  A  few  trees  are  found 
planted  at  many  places  in  the  eastern  Panjab,  also  at  Saharanpur,  and  here  and 
there  in  the  Ganges  Doab  and  Bandelkhand.  Is  grown  in  the  Dekkan  and  Guz- 
eraL  but  does  not  thrive  in  Bengal.  The  tree  was  probably  introduced  into  India 
at  the  time  of  the  first  Mahom^an  conquest  of  Smdh,  in  the  commencement  of 
tiie  ^hth  century.  Its  home  is  believed  to  be  the  lower  part  of  the  Euphrates 
and  Tigris  Doab,  Arabia,  Palestine,  the  Oases  of  the  great  Alrican  Sahara,  and  the 
eastern  Canary  Islands.  It  thrives  luxuriantly  in  the  arid  rainless  regions  of  North 
AMcaand  West  Asia,  where  it  is  exposed  to  extreme  heat  in  the  day-time,  and  not 
uncommonly  to  frost  at  night,  but  it  requires  a  certain  amount  of  moisture  in  the 
soiL  In  Europe  it  is  cultivated  in  Spam,  where  it  was  introduced  by  the  Arabs, 
and  where  it  produces  eatable  fruit ;  also  on  the  Hy^res  islands,  the  Riviera  near 
Nice,  St  Bemo,  and  Genoa,  where  it  attains  its  northernmost  point  at  44°  3(K  N.L. 
There  is  a  wood  of  Date  Palms  at  Bordighera  near  St  Bemo,  said  to  contain  over 
4000  stems,  cultivated  mainly  to  yield  P^ms  for  Palm  Sunday  at  Borne.  In  South 
Italy,  Sicily,  and  Greece,  the  tree  is  not  imcommon,  but  the  fruit  is  small  and  poor. 
0^  the  ishuid  of  Delos,  Date  Palms,  sacred  to  Apollo,  had  been  planted  before 
Homer's  time.  In  Syria  and  Palestine  the  cultivation  of  the  Palm-tree  is  older 
than  the  first  historical  records  in  existence.  On  the  south  shores  of  the  Caspian 
Sea  the  Date  Palm  was  formerly  cultivated  to  a  large  extent 

The  tree  flowers  in  March  and  April ;  male  trees  are  generally  less  numerous 
than  female  trees,  the  female  flowers  are  fertilised  artificially.  In  Sindh  (near 
Karachi),  in  Arabia,  and  elsewhere,  this  is  done  before  the  flower-sheaths  open ; 
a  hole  is  made  in  the  sheath  of  the  female  flower,  and  a  few  bits  of  the  male 
panicle  are  inserted  ^Stocks  in  Hooker's  Joum.  of  Bot.  viL  651).  The  fruit  ripens 
Sept,  Oct  Branchmg  stems  are  occasionally  found  in  the  Panjab  ;  it  has  oeen 
supposed  (Stewart,  Pb.Plants,  244^  that  these  branches  are  merely  apparent,  caused 
by  seeds  germinating  in  the  axils  of  the  petioles ;  this  view,  however,  is  im- 
probable. Mfljiy  PaSms  have  occasionally  bifurcating  stems,  and  sometimes  de- 
velop a  laitte  number  of  side  branches.  A  remarkaole  instance  of  a  branched 
Pkomix  B^vestriSf  in  the  Besidency  garden,  Indore,  with  a  trunk  22  ft  high 
to  the  first  branch,  and  with  22  vertiod  closely-packed  branches,  is  mentioned 
m  the  Gardeners'  Chronicle  of  1874,  p.  116. 

The  wood  of  the  Date  Palm  is  lighter  than  that  of  Cocot  and  Borauus,  The 
fi^HTiil#r  tisBue  is  soft ;  the  vascular  bundles  generally  show,  on  a  horizontal 
section,  an  oval  shape  with  two  distinct  large  pores  (vessels)  at  one  end,  the  hard 
woody  portion  grey ;  on  a  vertical  section,  they  appear  as  shining  narrow  lines. 
The  wood  of  nude  trees  and  of  trees  past  bearing  is  used  for  building,  water- 
ehanxiels,  bridges,  and  various  other  purooses.  Of  the  leaves,  mats  and  the  bag- 
like baskets  universally  used  in  the  whole  Mediterranean  region,  and  in  other 
countries,  are  made.  In  the  Panjab  mats  and  fans  are  made  of  the  leaves ;  they 
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aie  called  BiUra  or  patfyra  in  Mtuafihigarh,  and  kkSJM  in  Shahpor.  The 
petioles  make  excellent  light  waUdng-aticks,  split  up  they  fiuniah  matpiial  for 
crates  and  baskets  ;  the  fibrous  network,  which  forms  the  sheathing  base  of  tiw 
petioles,  is  cidled  hahdl  or  Jchajur  kA  bokla  in  Muza£Eea|^h,  pack-aaddleB  kt 
oxen  are  made  of  it,  and  the  fibre  separated  is  made  mto  ropes.  It  is  aho 
Imown  as  khajur  rnHnj  (Powell,  Pb.  Products,  517).  The  fruity  nowever,  is  Ae 
most  useful  product  ca  the  tree ;  it  furnishes,  fresh  or  dried,  me  staple  fM  d 
Uie  inhabitants  of  Arabia,  part  of  Syria,  and  the  desert  tracts  of  Norai  Afiia. 
In  Sindh  the  Date  is  caJled  khurma  when  pulled  ripe,  and  eftntfaror  win 
plucked  before  it  is  fully  ripe,  and  boiled  and  dried  in  the  sun.  In  the  Tmh, 
Dates  form  an  important  article  of  food  in  certain  districts,  and  they  are  sold  in 
the  baxar  under  different  names,  according  to  <]nali^  and  the  mode  of  pr^iit> 
tion.  Thus,  according  to  Coldsteeam  (Powell,  Pb.  Products,  968)^  the  most  es- 
teemed kind  is  called  chitTii  in  the  Muzafiiaigarh  district ;  this  is  the  Daftecf  titt 
b(»t  Palms,  split  up  in  the  middle  and  dried  in  the  sun.  The  second  best  is  olkd 
pind;  it  is  eaten  as  it  comes  from  the  tree,  without  faither  preparation.  Tkt 
least  esteemed  kind  is  biigri,  taken  from  inferior  trees  and  boiled  in  oil  and  naler. 
The  Paniab  Dates  are  smaller  than  those  of  Arabia  or  £gypt»  but  they  are  foy 
good,  and  particularly  so  when  thero  has  been  little  or  no  late  rain.  Whoi  bcy^ 
niuff  to  get  rine,  a  piece  of  matting  is  often  put  over  the  cluster  of  Dates  to  pnrait 
bir&  eating  tnem.  The  kernels  are  deemea  medicinaL  The  large  succulent  bod, 
cut  from  among  the  mass  of  leaves,  is  eaten — ^addoK,  Hind. ;  gari  at  gM  is 
Muzafihigarh.  The  tree  yields  a  gum,  called  nukm  chU,  Attempts  hsTS  been 
made,  but  without  much  success,  to  tap  the  Date-trees  of  Multan  for  tbdi 
sugary  sap  (Stewart^  Pb.  Plants,  245). 

2.  P.  sylvestris,  Koxb.  FL  Ind.  iiL  787 ;  F.  Hamilton  in  Trana  linn. 
See.  XV.  86 ;  Griffith  Calc  Journal  of  Nat  Hist  v.  350  ;  Palma,  t  228, 
A.  Wild  Date  Palm,  Sans.  Kharjura.  Yem.  Khajur^  khqfu  In  the 
North-West  Himalaya,  SalmOj  iJudma,  thakU. 

A  tree,  attaining  30-40  ft,  stem  rough  with  the  prominent  scan  d 
fallen  petioles,  no  root-suckers.  Leaves  greyish -green,  7-12  ft  longi 
pinnae  very  numerous,  6-18  in.  long,  alternate  and  opposite^  not  fsacided; 
petiole  compressed  in  the  leaf-bearing  part,  brown  at  base.  Infloreaoenoe 
and  flowers  similar  to  those  of  P.  dactyliferOy  peduncles  of  female  flowen 
often  3-4  ft  long  and  2-3  in.  broad.  Fruit  oblong,  about  1  in*  long,  gieen 
at  first)  reddish-yellow  when  ripe,  pulp  scanty,  sweetish  and  astringent 

Indigenous  in  many  parts  of  India,  forms  extensive  forests  in  Rohilkhand,(m 
the  low  ground  along  the  Ramganga  river,  and  on  the  plateau  of  Mysore  between 
Shimoga  and  Tumkur,  in  moister  stretches  of  low  ground  which  intersect  lad 
drain  Uie  rockv  undulating  granite  hills.  Not  uncommon  in  the  Siwidik  tnet 
and  the  outer  Himalaya,  often  associated  with  Pinus  UmgifoHOy  attaining  6000 
ft  in  Kamaon,  with  stems  40-60  ft.  high  (Madden,  arboresc^it  form  of  P.mad' 
lis),  Qhiaunla  in  Garhwal  at  3600  ft.,  24-30  ft.  high  (Jaoquemont).  Banks  cf 
the  Bias  above  Mandi  (Cleghom).  In  the  Jamu  hills  at  9000  ft.  elevatkm 
(T.  Thomson,  Him.  Joum.  320).  Salt  range.  Commonly  planted  and  self- 
sown  in  most  parts  of  India  and  Ceylon,  except  in  Sindh  and  South  Panjab^ 
where  P.  dactyUfera  takes  its  place.  Most  abundant  in  Bengal,  Behar,  on  the 
Coromandel  coast,  and  in  Guzerat  FL  in  March  ;  the  firnit  ripening  in  8^ 
and  Oct  Mats  and  baskets  are  made  of  ^e  leaves,  but  the  chia  pro£ict  of  ue 
tree  is  the  sugary  iuice,  which  is  extracted  during  the  cold  season  from  Nov.  to 
Feb.    The  lower  leaves  and  their  sheaths  are  removed,  and  a  deep  notch  is  ent 
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into  the  trunks  which  then  bleeds  for  some  time,  a  thin  slice  being  taken  off 
eveiy  day  from  the  sorface  of  the  cut  When  the  bleeding  stops  the  tiee  is 
allowed  a  shoit  zest,  after  which  it  is  cut  again  and  be^^ins  to  oleed  aft^sh.  In 
the  enwiing  year  the  tree  is  allowed  rest,  and  in  the  third  season  a  notch  is  cut 
on  the  oppoeite  side  of  the  trunk.  This  is  the  account  ^ven  by  Martin  (Druiy, 
Usefnl  r&nts  of  India,  340X  and  he  adds  that  a  tree  is  fit  to  be  cut  when  ten 
yean  old,  and  continues  to  yield  for  about  twenty  years.  The  juice  is  either 
lezmented  or  boiled  down  into  sugar  and  molasses,  and  a  large  portion  of  the 
MOffU  made  in  Bengal,  on  the  Coromandel  coast,  and  in  Quzerat,  comes  from 
thiB  sooroe.  The  wood  of  the  Khqjur  is  lighter  than  that  of  Boratsus  and 
Coeotf  39  lb.,  value  of  P.  612  (Skinner).  The  vascular  bundles  are  not  black, 
but  l^diit-brown.    It  is  used  for  building,  water-tubes,  and  other  purposes. 

BoSmrgh  describes  the  leaves  of  P,  gytvestrU  as  standing  in  suboppoeite  fas* 
cides,  pointing  four  ways.  This  to  a  certain  extent  is  the  case  in  young  leaves 
and  leaves  of  young  trees,  but  on  full-grown  trees  the  leaflets  are  always  dis- 
tichousy  oppoeite  or  alternate.  DalzcU  (Bombay  Flora,  S78),  points  out  the 
mistake. 

P.  kumilis,  Bo^le,  is  probably  synonymous  with  P.  gylwstris.  Madden, 
Joom.  Afl.  Soc.  xviiL  629,  states  that  at  Almora  the  fruit  npens  in  July  and  is 
then  of  a  black  purple  colour,  sweet,  and  eaten  ;  and  that  on  warm  aspects  and 
in  a  dwarfed  state  it  reaches  7000  ft.  on  Binsur.  It  is  for  fsrther  inquiry 
whether  the  black-fruited  kind  of  the  North -West  Himalaya  is  a  distinct 
tpeciea  (see  below  P.  acavlis  var.  fndanocarpa  and  P.  farinifera^  Roxb.) 

3.  P.  acaulis,  Roxb. ;  F.  Hamilton  in  Linn.  Soc.  Trans,  xv.  88 ;  Roxb. 
FL  Ind.  783 ;  Oriffl  Calc.  Joum.  v.  345  ;  Palma,  t  228.  Dwarf  Date 
Paim,    Vem.  Khajuri,  pind  khajur^  jangli  khajur. 

A  low  Palm  with  a  thick,  short,  ovoid  stem  like  a  bulb,  densely  covered 
wiih  the  persistent  and  hardened  bases  of  petioles.  Leaves  2-6  ft.  long, 
petiole  flat  below,  laterally  compressed  or  4-8ided  above ;  pinnaB  narrow- 
linear  in  remote,  nearly  opposite  fascicles,  the  upper  12-18  in.  long,  the 
lower  short,  straight,  rigid,  and  ending  in  sharp  spines.  Flower-panicles 
of  varying  length,  half  buried  in  the  ground,  or  peduncle  1-2  ft.  long. 
Fruit  ovoid,  ^  in.  long,  fleshy,  bright  red,  sweetish.  A  variety  with 
bkok  fruit  is  described  by  Griffith  (Calc.  Joom.  v.  346)  as  P.  aeatdia 

r.  meianocarpa. 


Common  on  div  stony  ground  in  the  sub- Himalayan  and  Siwalik  tract,  ex- 
tendinff  west  to  the  Jumna,  and  ascending  to  2500  ft  Often  associated  with 
Sal  ara  Pmus  Umgtfolia.  Abundant  in  the  Sal  forests  of  Oudh  and  the  Satpura 
iaiu;e.  Chota  Nagpur,  Behar,  Sikkim  Tend,  and  Sal  forests  of  the  Runjit 
val&y  {tShaap  of  the  Lepchas,  Hooker).  £in  or  Dipterocarptu  forest  of 
Banna.    FL  cold  season  ;  fr.  ripens  April,  May. 

To  P.  aeavXU  I  am  inclined  to  refer  two  species  described  by  Griffith  in 
Fdms  of  East  India,  p.  138, 139,  P.  Ouseleyana  from  Chota  Nagpur  and  Aflsam, 
and  P.  pedunetdataf  conunon  and  very  gregarious  on  open  ground  of  the  hilly 
eonntry  about  Courtallum  and  Ennur  on  the  Nilj^iris,  at  6000  ft.  elevation, 
both  stemless  with  fasciculate  leaflets  and  long  fruit  pedundes  (fruit  red  and 
sweet  in  pedunculata).  Gartner's  P.  ptuUla  (Fruct  p.  24,  t  9),  seems  to  be 
near  this,  out  his  specimens  are  said  to  have  come  from  Ceylon,  where  only  P. 

S^/U/esins  is  reported  to  grow  (Thwaites,  Enum.  PI.  329).    Whether  the  Palm 
escribed  doubtfiill]^  as  P.  aeatUis,  in  Bentham's  Fl.  Hongkong.  340,  belongs 
to  this  species,  remains  for  farther  inquiry. 
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On  tlie  Bababaden  hills  in  Mysore,  on  the  Satpora  range,  and  in  other  parts 
of  South  and  Central  India,  is  found  a  small  PhceniXf  stemless,  or  with  a 
slender  stem,  attaining  6-10  ft,  leaflets  slender,  fasciculate,  in  twos  and  threes^ 
less  rigid  than  those  of  P.  sylvestris  and  acatUiSy  fruit  on  long  erect  peduncles, 
12-24  in.  long,  and  ^-^  in.  broad,  with  numerous  spikes  4-6  in.  long,  appar- 
ently the  same  plant,  from  the  Ghat  forests,  which  Dahell  (Bombay  FL  279), 
doubtfully  refers  to  P.  pcUudosa,  I  have  often  found  it,  but  do  not  know 
whether  the  fruit  turns  black  when  ripe,  or  whether  it  is  red.  This,  how- 
ever, mar  not  be  a  character  of  great  moment.  Roxburgh,  Fl.  Ind.  785,  de- 
scribes A  farinifera  with  shining  olack  fruit,  stem  1-2  ft.  high,  6  in.  diameter, 
leaflets  rigid,  opposite.  If  it  were  not  for  the  description  of  stem  and  leaves, 
I  diould  ^  disposed  to  identify  the  slender-stemmed  Phomix  of  South  and  Cen- 
tral India  with  P.  farinifera,  Koxb.  Hamilton  (Trans.  Linn.  Soc  xv.  87^  states 
that  what  Roxburgh  calls  P.  farinifera,  is  common  in  all  the  hills  or  India 
south  of  the  Ganges,  and  is  called  FcUawat  in  North  India ;  he  adds,  that  its 
leaves,  which  are  not  so  rigid  as  those  of  the  other  species,  are  bnused  and 
twisted  into  ropes.  Roxburgh  states  that  it  is  a  native  of  dry  barren  ground, 
chiefly  of  the  sand^  lands  at  a  small  distance  from  the  sea  near  Coringa.  FL 
Jan.,  Feb.  ;  the  fruit  ripens  in  May.  He  mentions  that  mats  are  made  of  tiie 
leaves  and  baskets  of  the  split  petioles,  that  the  exterior  or  woody  part  of  the 
trunk  encloses  a  large  quantity  of  farinaceous  substance,  used  as  food  in  times 
of  scarcity,  and  adds,  that  in  1791  and  1792  it  sav^  many  lives.  The  identi- 
fication of  Roxburgh's  tree,  P.  farinifera,  is  a  matter  of  importance  on  aoooimt 
of  the  food  produced  by  it.  The  Telugu  name  given  by  him,  ChiUa-eita,  i> 
ChiUHo'chettu  in  Elliot's  Flora  Andhrica. 

A  marked  species,  which  cannot  be  confused  with  any  of  the  others^  is  P. 
paltidosa,  Roxb.  FL  Ind.  iii  789  ;  Griff.  Palms,  t  229,  A.  B.  It  forms  impene- 
trable thorny  thickets  throughout  the  Sandarbans,  in  the  Delta  of  the  nven 
Irawaddee  and  Sal  ween  (Thimbaunq,  Burm.),  in  Penang  and  on  tiie  An<i«¥MMi«^ 
The  steins  are  slender,  6-20  ft.  hi^h,  annulate  below,  the  upper  part  deosel/ 
covered  with  the  thorny  base  of  petioles.  Leaflets  narrow  flaccid,  white  beneath, 
fruit  ovoid,  first  yellow,  then  red,  at  last  black-purple^  j^  in.  long,  not  eatable. 

5.  OOCOS,  Linn. 

Tall  Palms,  mostly  with  smooth  annulate  stems.  Leaves  pinnate^  tenni- 
nal,  petioles  amplexicaul  with  fibrous  base.  Flowers  monoicous,  inflores- 
cence of  numerous  simple  spikes  on  a  short  and  generally  thick,  sometimei 
branching  peduncle  (spadix),  enclosed  in  bud  in  1  or  2  boat-shaped  haid 
coriaceous,  often  woody  sheaths,  opening  longitudinally  at  the  time  of 
flowering.  Male  flowers  more  numerous  than  female  flowers,  generally  in 
the  upper  part  of  the  inflorescence  ^  calyx  3-sepalous ;  corolla  of  3  oblong 
or  lanceolate  petals,  valvate  in  bud.  Stamens  6,  filaments  subulate,  with 
or  without  a  (minute)  rudimentary  ovary.  Female  flowers :  calyx  of  3 
imbricate  broadly  ovate  or  rounded  sepals,  supported  by  2  bracts  similar 
to  sepals;  petals  smaller  than  sepals.  Ovary  3-celled,  surrounded  bj 
6  sterile  stamens.  Fruit  1-seeded  ;  pericarp  consisting  of  an  outer  fibrous 
layer  and  an  inner  hard  osseous  kernel,  which  has  3  pores  at  the  basa 
Albumen  fleshy,  oily,  with  a  central  cavity ;  embryo  cylindric  at  the  base 
of  the  albumen,  when  germinating  protruding  through  one  of  the  pores 
of  the  kemeL 

1.  0.  nudfera,  Linn. ;  Roxb.  Cor.  PL  t.  73,  FL  Ind.  iiL  614 ;  Mart 
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Nat  Palm,  iL  t  88.  The  Coeochnut  Tree.  Sana.  Ndrikeray  ndri- 
kda^  IdngaHn,  Vem.  Narikel,  Beng. ;  Narel,  nartyal^  Hind. ;  Kohhari 
eheUUy  TeL  ;  Ung  ben^  Burm. 

Tmnk  annulate,  often*curyed  or  flexuose.  Leaves  6-12  ft  long,  pinnsB 
diatichoua,  equidistant  linear-lanceolate.  Sheath  of  inflorescence  of  a 
woody  texture,  cylindric,  2-3  ft.  long,  outside  with  numerous  longitudinal 
elevated  lines,  inside  smooth  shining.  Peduncle  (spadix)  erect,  stout, 
divided  into  short  thick  branches,  female  flowers  on  these  and  at  the  base 
of  the  numerous  slender  drooping  spikes  which  are  thickly  covered  with 
the  male  flowers.  Fruit  ovoid,  indistinctly  3-comered,  10-15  in.  long, 
the  fibrous  pericarp  covered  by  a  thin  membranous  epidermis.  Cavity  of 
the  albumen  large  before  maturity,  filled  with  sweetish  acidulous  juice 
(Coeoa-nut  milk),  from  which,  as  the  seed  ripens,  the  cellular  tissue  of 
the  albumen  is  gradually  formed.  When  the  seed  germinates,  the  grow- 
ing embryo  is  maintained  at  first  by  the  oil  which  fills  the  cells  of  the 
albumen,  and  which  is  gradually  transformed  into  sugar  and  other  sub- 
stances soluble  in  water. 

Cultivated  nearly  throuffhout  the  tropics,  particularly  in  the  vicinity  of  the 
a,  in  Asia,  in  parts  of  Amea,  in  Amenca,  and  on  the  islands  of  the  Pacific  ; 
somewhat  beyond  the  tropics,  on  the  Canary  Islands,  in  Lower  Sindh  and  Ben- 
saL  On  the  Mysore  plateau,  cultivated  like  the  Betel  Palm  in  irrigated  groves 
^  oelow  the  laige  tanks.  Its  original  home  and  the  history  of  its  spread  are 
'  not  yet  sufficiently  known.  The  Sanscrit  name  indicates  its  ancient  culti- 
vation in  India ;  it  was,  however,  not  known  to  classic  writers,  and  it  seems 
certain  that  it  was  introduced  by  the  Portuguese  into  Western  Africa  and  the 
Cape  Yeide  Islands,  and  that  it  did  not  exist  in  the  West  Indies,  Guiana,  nor 
BrasQ  at  the  time  of  the  discovery  of  America.  It  has  been  supposed  to  be 
indigenous  in  the  Indian  Archipelago  and  on  the  Nicobar  and  Coco  islands  of 
the  Bay  of  Bengal — and  this  would  explain  its  early  cultivation  on  the  coasts 
of  India  and  C^lon.  But  the  nineteen  species  of  this  genus  enumerated  by 
Martins  are  all  indigenous  in  Mexico  or  South  America,  excepting  0,  nuci/era 
and  0.  mamillaris,  Blanco,  which  Blurae  (Rumphia,  iii  84)  considers  as  a 
dwarf  variety  with  small  fruit  of  the  Cocoa-nut  Considerations  of  botanical 
fleography  would  therefore  point  to  the  west  coast  of  Central  America  as  its 
Aome.  Martins,  indeed  (Palms,  i.  188),  considers  it  not  improbable  that  the 
ovu^mal  home  of  this  Pahn  was  on  the  islands  near  the  Istomus  of  Panama, 
anf  that  the  nuts  were  transported  thence  by  westerly  currents  to  Cocos  Island, 
SOO  nulee  west  of  the  coas^  which  was  found  densely  covered  with  Cocoa-nut 
ticca,  by  its  first  discoverer,  without  any  sign  of  human  habitations.  From 
there  it  is  not  difficult  to  explain  the  farther  spread  of  the  nuts  by  the  reffular 
ciimnts  and  by  storms  to  the  Sandwich,  Marquesas,  and  other  islands  of  the 
Facific,  and  to  the  islands  of  the  Indian  Archipelago,  whence  it  may  have  been 
inlzodnced  into  India.  The  Cocoa-nut  is  said  to  preserve  its  vitality  for  a  long 
time  floating  in  sea-water  of  a  certain  temperature.  A.  De  Caudolle,  Gdographie 
Bot.  iL  976,  seems  inclined  to  accept  the  American  oricin  of  the  Cocoa-nut,  and 
Qriaebach  hTegetation  der  Erde,  ii.  11)  entertains  no  doubt  on  the  subject.  In 
India  the  Cocoa-nut  flowers  in  the  hot  season,  and  the  nuts  require  9-10  months 
to  come  to  maturity. 

The  manifold  uses  of  the  Cocoa-nut  tree  are  well  known :  the  outer  wood  of 
the  stem  is  cloee-grained  with  dark-brown  vascular  bundles  ;  it  works  smooth 
and  takes  a  good  polish.    It  weighs  70  lb.,  value  of  P.  608,  Skinner ;  46  lb. 
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valne  of  P.  between  436  and  838,  Pnckle.  Commonly  known  as  Porcine 
wood,  made  into  ornaments  and  fancy  articles ;  the  wood  of  trees  past  bearing  is 
used  for  building.  The  leaves  are  employed  for  thatching,  and  the  web-like  net 
of  fibres  which  surrounds  the  stems  at  the  base  of  the  petioles  is  made  into 
bags  and  paper.  The  cut  flower-stalks,  like  those  of  JSarasnu  and  Carycia, 
yield  sugar  and  toddy,  from  which  arrack  is  distilled  and  vin^;ar  made ;  bat  Uie 
nuts  are  the  most  valuable  part  of  this  useful  tree.  The  thick  fibrous  rind  (coir) 
is  made  into  ropes,  mats,  carpets,  brushes,  and  a  variety  of  other  articles.  The 
hard  inner  shell  of  the  nut  is  made  into  spoons  and  cups,  and  is  carved  into  all 
kinds  of  ornaments.  The  oil  forms  an  important  article  of  trade,  it  is  used  for 
cooking  and  burning,  and  in  Europe  for  tne  manufacture  of  soap  and  candlesi 
For  a  detailed  account  of  the  cultivation  and  uses  of  the  Cocoa-nut  tree,  see 
Drury,  Useful  Plants  of  India,  147. 

Ekeis  auineenns,  Linn. ;  Mart.  Hist.  Nat.  Palm,  ii.  t.  54,  56,  of  the 
tribe  of  Cocoinece,  is  indigenous  in  tropical  Western  Africa,  and  cultivated 
in  BraziL  Both  the  albumen  and  the  flesh  of  the  orange-coloured  or  red 
drupe  are,  like  seed  and  pulp  of  the  Olive,  full  of  fat  ou,  the  Palm  Oil  of 
commerce,  which  during  the  last  fifty  years  has  become  a  most  important  article 
of  trade.  The  flowers  are  monoicous,  but  on  distinct  erect,  comjmot,  many- 
flowered  panicles.  The  male  flowers  are  crowded  in  Jiumerous  thick  cylindrie 
spikes,  anthers  6  on  the  teeth  of  a  cylindrie  tube.  The  drupes,  1-2  in.  long,  are 
ovoid,  closely  packed,  600-800,  with  lanceolate  bracts  between,  in  a  huge  ovoid 
compact  panicle,  often  weighing  40  lb.  A  second  species,  E,  mdanococcoy  QflBrtn., 
with  a  partly  decumbent  and  creeping  stem,  is  inoigenous  in  South  Ajnerica. 

6.  OALAMXTS,  Linn. 

Stems  long  flexible,  scandent  or  supported  by  trees  and  Bamboos,  rate- 
ly  short,  stilf,  and  erect;  the  upper  part  covered  with  leaves  and  the 
sheaths  of  fallen  leaves,  the  lower  part  annulate.  Leaves  pinnate,  alt6^ 
nate,  remote ;  pinnse  flat,  linear,  rarely  oblong  or  cuneate,  often  armed 
along  nerves  and  edges  with  spinous  bristles ;  petiole  and  the  long  penos- 
tent  amplexicaul  sheaths  armed  with  rigid  dcurk-coloured  prickles,  often 
flat  and  placed  in  continuous,  horizontal  or  oblique  lines,  sometimes  £Dnn- 
ing  complete  rings ;  petioles  or  sheaths  terminating  in  long  whip-liie 
thongs  armed  with  prickles,  scattered,  or  in  oblique  lines  or  noff. 
Flowers  monoicous  or  dioicous,  in  long  axillary  or  extrar«tzillary  panides; 
peduncles  often  connate  at  base  with  the  sheath  of  the  next  following  lesf, 
armed  with  prickles,  the  main  branches  in  the  axils  of  cylindrie  sheaths, 
truncate  or  terminating  in  a  flat  or  concave  blade ;  branches  and  branchlets 
generally  enclosed  in  a  succession  of  cylindrie  or  funnel-shaped  sheaths. 
Male  flowers  in  distichous,  often  scorpioid  spikes,  in  the  axils  of  an  outer, 
generally  broad-ovate  and  acute  bract,  with  an  inner,  bicuspidate  and  cup- 
shaped  bract,  which  may  be  regarded  as  analogous  respectively  to  the  flow^ 
ing  glume  and  palea  of  grasses.  Calyx  campanulate,  3- dentate.  Petals  3, 
vsJvate  in  bud.  Stamens  6,  surrounding  a  rudimentary  3-fid  ovary ;  anthers 
sagittate,  adnate  at  the  back.  Female  flowers  often  pedicellate,  supported 
by  3  or  more  imbricate  bracts,  spirally  arranged  on  the  branchlets ;  calyx  and 
petals  like  those  of  male  flowers.  Ovary  3-celled,  surrounded  by  6  sterile 
stamens,  closely  covered  with  imbricate  reflexed  scales,  styles  3,  recurved, 
1  erect  ovnle  in  each  cell.    Fruit  1-  rarely  2-seeded,  nearly  dfry,  with  a 
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haxd  shining  rind,  oompoeed  of  numerous  retrorse  imbricate  scales,  spirally 
ananged  on  the  sur&ce  of  the  fruit.  Albumen  more  or  less  ruminate  near 
the  outside,  embryo  basaL 

1.  0.  BotaDg,*  L. ;  Mart  Hist  Nat  Palm,  iiL  334 ;  Roxb.  Fl.  Ind. 
iii  777 ;  Kunth  Enum.  Plant,  iii  207.— Syn.  C.  Roxhurghii,  Griff,  in 
Gala  Joum.  of  Nat  Hist.  y.  43,  and  Palms,  t  192.  Common  Battan. 
Sans.  Veiraf  vetcua.     Yem.  Bet. 

Stems  long,  slender,  climbing,  enveloped  in  the  prickly  sheaths  of  the 
leayas,  without  the  sheaths  ^  in.  diam.  Leaves  18-36  in.  long,  no  whip 
at  the  end  of  petiole,  but  sneaths  generally  fumiahed  with  long  prickly 
whip-like  thongs ;  leaflets  equidistant,  opposite  or  alternate,  linear-lanceo- 
late, with  numerous  longitudinal  nerves,  4-9  in.  long,  fine  spinescent  hairs 
along  the  edges  and  nerves.  Prickles  on  sheath  scattered,  rigid,  straight, 
with  a  thick  concave  or  flat  base,  those  on  petiole  chiefly  at  the  insertion 
of  leaflets,  similar,  but  stouter  and  often  recurved.  Common  peduncle  of 
inflorescence  with  stout  recurved  prickles,  main  branches  paniculate,  in  the 
axils  of  cylindric  prickly  sheaths  wider  and  obliquely  truncate  at  the 
mouth,  2-6  in.  long.  Fruit  straw-coloured,  with  scanty  sharply  acid  pulp, 
l-seeded,  ovoid  or  subglobose,  ^  in.  long. 

Abundant  in  damp  places,  near  Jheels,  in  the  eastern  Dehra  Doon,  locally  in 
the  Siwalik  tract,  the  outer  hiUs  of  Garhwal  and  E^amaon,  in  NepaL  Eastern 
part  of  the  Khairigarh  forests,  and  a  few  places  in  Gonda,  in  Oudh.  Bengal, 
the  Tend  of  Sikkim^  valleys  of  the  Satpura  range  (vera.  Pepa,  prtMcLcheUu ; 
I  have  not  seen  specimens).  Western  Gnats,  South  India,  and  Ceylon.  FL  July  ; 
fr.  in  the  cold  season.  Yields  the  common  Rattan  of  North- West  India,  which 
is  largely  exported  to  the  plains ;  chairs,  door-blinds,  and  many  kinds  of  basket- 
work  are  made  of  it 

Griffith,  Palms  t  191,  described  a  second  species  from  the  Doon  as  C.  Eoff- 
Uanus,  and  Martius  (Palm.  iiL  335)  adopted  it  According  to  Griffith,  it  differs  m 
solitary  long  spines  of  petioles  and  sheaths,  linear  leaves,  the  corolla  as  long  as 
the  calyx,  and  the  fruit  globose,  not  ovate.  Martius  adds  that  the  fruit  of  this 
has  15,  and  that  of  RoUmg  19-20  rows  of  scales;  but  as  far  as  known  at  present 
^e  arrangement  of  these  scales  is  subject  to  c^reat  variations  in  the  same  species. 
I  do  not  consider  C.  Royleanus  distinct ;  out  the  cane-brakes  of  the  N.W. 
Himalaya  require  farther  study. 

Nearly  allied  are  the  following  species,  which  may  be  found  within  the  range 
of  this  Flora.  They  have  whip-like  thongs  on  the  sheaths,  not  at  the  end  of  the 
petiole. 

C7.  ienuiBy  Roxb.  Fl  Ind.  iiL  780  ;  Griff,  in  Calc.  Joum.  v.  45,  and  Palms,  t 
193,  A.RC.  Scandent,  monoicous,  flowers  in  pains,  female  and  male  flowers 
on  the  same  spike,  leaflets  equidistant,  alternate,  3-nerved.  Stems  when  cleaned 
not  thicker  than  a  common  quilL  Vem.  Bet.  Common  in  Assam,  Silhet,  and 
Chittagon^.  . 

(7.  jcuSculattUf  Roxb.  Fl.  Ind.  iii.  779  ;  Griff,  in  Calc.  Joum.  v.  52  ;  Palms, 
t.  196,  A.R  Erect  when  young,  afterwards  leaning  in^search  of  support,  ana 
fflimKitig  over  trees  and  bushes.  Leaflets  collected  m  jEascicles  of  2,  3,  or  4,  on 
opposite  odes  of  the  petiole,  prickles  on  petioles  1-2  in.  long,  in  twos  or  threes 

*  Linnsos's  name  C,  Rotcmg  included  seyend  species ;  Griffith  abandoned  it  on  that 
aooonnt,  bat  Martina,  after  considering  Griffith's  olijections,  restored  it 
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at  the  base  of  the  pinnse,  on  sheaths  broad-based,  and  often  in  obliqne  lines, 
sheaths  and  petioles  with  brownish-white  mealy  tomentum.  Bracts  of  male 
flower-spikes  large,  funnel-shaped.  Bengal,  in  the  plains  as  well  as  in  the  hills : 
walking-sticks  are  made  of  the  stems. 

The  Rattan,  which  yields  the  long  rope-like  canes  in  Burma  {TaimaUa, 
Kyein),  used  in  the  place  of  ropes  on  timber  rafts,  and  of  which  the  cables  stretched 
across  l^e  Sal  ween  river  at  the  rope-station  are  made,  grows  in  moist  valleys  in 
Martaban  and  Tenasserim,  often  200  ft  long,  the  elegant  crown  of  leaves  sur- 
mounting gigantic  trees,  over  which  it  climbs.  It  is  referred  to  C.  latifoliuSf 
Roxb.  FL  Xnd.  iii.  775  ;  Griff.  Palms,  t  198,  leaflets  fasciculate,  broadly  lanceo- 
late, petioles  of  older  leaves  ending  in  prickly  whip-like  thongs ;  pnckles  on 
sheaths  and  petioles,  large  in  oblique  rings.  Also  found  in  Eastern  BengaL  The 
various  kinds  of  canes  and  Rattans  imported  into  Europe  from  India,  Siam,  Co- 
chin^China,  and  the  Indian  Archipelago,are  chiefly  the  produce  of  specieB  of  Cala- 
mus and  allied  genera.  The  Malacca  cane  of  Sumatra  is  generally  ascribed  to 
C.  Sdpionumt  which  Loureiro  described  from  Cochin-China. 

Sago  is  chiefly  the  produce  of  several  species  of  MetroxyUm  {Sagus)  whicli 
belong  to  the  same  tri  oe  as  CalamtUf  but  nave  tall  erect  stems  ana  the  heart 
fiUed  with  farinaceous  substance.  Metroxylon  Rumphii^  Mart  Hist  Nat 
Palm.  1 159,  and  M,  laeve,  Mart»  grow  in  the  Indian  Archipelago,  Malacca,  and 
Siam. 

Two  remarkable  genera,  Ntpa  and  Phytdephaa,  resemble  Palms  in  geneipal 
habit,  and  their  larce  pinnate  leaves,  but  they  differ  essentially  in  the  structuie 
of  the  flowers.  Inpa  ff^icans,  Thunb. ;  Mart  Hist  Nat  ralm.  t  171, 172, 
is  abundant  in  the  mud  of  the  Sundarbans,  in  the  delta  of  the  Irawaddee  and 
Salween  rivers,  and  elsewhere  on  the  coasts  of  the  Bay  of  Bengal,  and  on  the 
islands  of  the  Indian  Archipelago.  A  creeping  stem  bears  tufts  of  gigantic 
feathery  pinnate  leaves  often  more  than  20  ft.  long.  The  flowers  are  monoicouB 
on  one  inflorescence,  a  thick  spadix  with  numerous  bracts,  bearing  numerous 
lateral  deciduous  male  catkins,  aod  at  the  ends  of  each  branch  a  few  heads  of 
female  flowers.  The  male  flowers  are  tnandrous,  the  3  stamens  connate  into  one 
column  ;  the  female  flowers  are  without  any  perianth.  The  frxdt  forms  lai]ge 
compact  rounded  heads,  consisting  of  numerous  1 -seeded  fibrous  angular  drupes 
with  a  hard  homy  albumen. 

Phytdephas  macrocarpaf  Ruiz  et  Pavon  ;  Bot  Mag.  t  4913,  4914^as  hard 
seeds  which  are  largel)r  miported  into  England,  under  the  name  of  Vegetable 
Ivorv,  and  used  extensivelv  for  turning.  Like  Nipa  Jruticans  it  is  gregazioofl, 
and  naa  a  creeping  stem  often  20  ft.  long,  with  laige  pinnatifid  leaves,  18-20  ft 
long.  The  flowers  are  generallv  dioicous ;  the  male  flowers  with  numerous 
stamens  ;  the  female  flowers  with  a  6-9-celled  ovary,  and  a  Ions  erect  6-9-fid 
style.  Western  South  America,  between  the  9th  degree  of  norm  and  the  8th 
of  south  latitude. 

Order  LXXYIIL   GRAHINiUE. 

Annual  herbs  with  a  fibrous  root,  or  a  perennial  underground  stem 
(rhizome)  producing  annual  or  perennial  stems  (culms),  generally  in  tufts  or 
clusteiB.  Rhizome  mostly  branching,  composed  of  vascular  bundles  seat^ 
tered  in  cellular  tissue.  Stems  jointed,  usually  hollow  between  joints; 
the  joints  near  the  ground  often  with  rings  of  adventitious  rootlets  (sped- 
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ally  in  Samboos).  Leaves  alternate,  oonaiating  of  a  tabolar  sheath,  split 
to  the  base,  and  a  narrow,  linear  or  lanceolate  blade  (in  Bamboos  joined 
to  the  sheath  bj  a  petiole) ;  inner  £ace  of  sheath  often  prolonged  into  a 
membranons  or  coriaceous  ligole.  Flowers  mostly  bisexual,  arranged  in 
distichous  1-  or  many-flowered  spikelets.  Spikelets  supported  at  the  base 
and  often  enclosed  by  two  or  more  bracts  (empty  glumes),  the  axis  or 
rachis  bearing  one  or  numerous  distichous  bracts  (flowering  glumes). 
Each  flowering  glume  bears  in  its  axil,  on  the  short  axis  of  the  flower,  the 
palea»  a  membranous,  generally  transparent  bract,  mostly  2-keeled.  Be- 
tween palea  and  the  flowering  glume  are  a  1 -celled  ovary,  with  2  distinct, 
often  lateral,  styles,  or  1  terminal  style,  generally  2-  or  3-fid,  surrounded 
by  3,  6,  rarely  more  or  fewer  stamens,  and  2  or  3  membranous,  often  cili- 
ate  scales  (lodicules).  Anthers  2^»lled,  cells  contiguous,  opening  longi- 
tadinally.  Fruit  a  1-seeded  caryopsis,  pericarp  generally  closely  adhering 
to  the  testa,  and  sometimes  {OaiSy  Barley)  adhering  to  the  palea  and  flower- 
ing ^um&  Embryo  at  the  base  of  the  albumen  on  the  outside,  small, 
its  position  conspicuous  on  the  surface  when  the  pericarp  is  thin  and  closely 
adhering  to  the  testa ;  not  conspicuous  when  the  pericarp  is  thick,  coriaceous, 
woody  or  fleshy.  Albumen  farinaceous,  composed  of  thin-walled  cells,  filled 
those  near  the  outside  with  albuminous  (nitrogenous)  substances,  the  mass  of 
the  cells  chiefly  with  grains  of  starch.  Embryo  consisting  of  a  broad  cotyle- 
donaiy  body  (scutellum)  contiguous  to  the  albumen,  a  basal  radicle  and  the 
plumule.  'Wlien  germinating,  the  scutellum  remains  enclosed  in  the  seed, 
the  radicle  protrudes  and  lateral  root-fibres  emerge  from  it,  while  the  plu- 
mule, in  the  opposite  direction,  unfolds  its  leaves.  During  the  process  of  ger- 
mination the  starch  of  the  albumen  is  gradually  converted  into  sugar  and 
other  soluble  substances,  which  pass  into  the  embryo  through  the  scutel- 
lum, and  serve  as  the  food  of  the  plant  in  the  first  stage  of  its  growth. 

Grasses  comprise  upwards  of  4500  species,  grouped  under  numerous  tribes. 
Thoee  here  described  all  belong  to  the  tribe  BambuaecB^  which  are  charac- 
terised by  woody,  mostly  perennial  stems  (culms)  with  numerous  branches 
at  the  nodes,  leaves  petiolate,  articulate  at  the  base  of  the  petiole,  decid- 
uous, leaving  the  branchlets  surrounded  by  persistent,  generally  coriaceous 
sheaths,  stamens  3  or  6,  rarely  more,  style  1,  2-3-fid,  rarely  undivided. 
As  in  Palms,  the  vascular  bundles  in  the  inner  part  of  the  Bamboo  stem 
are  composed  of  vessels,  cells,  and  fibres,  while  those  near  the  surface 
consist  of  fibres  only.  These  are  close  together,  almost  confluent,  forming 
the  hard  outer  rind  of  the  Bamboo.  At  the  nodes  the  vascular  bundles 
cross  from  one  side  of  the  stem  to  the  other,  forming  the  principal  mass  of 
the  hard  horizontal  partition  walls  which  separate  the  joints.  The  stem 
of  Bamboos  with  hoUow  joints  has  much  less  cellular  tissue  than  the  stem 
of  Palms,  and  the  vascular  bundles  differ  in  shape  also.  Morphologi- 
cally and  with  regard  to  its  anatomical  structure,  the  underground  stem 
(rhizome)  of  Bamboos  has  more  analogy  with  the  perennial  stem  of  Palms 
like  PhcBnix,  Borasaus,  Cocos;  but  these  points  demand  farther  study. 
An  excellent  monograph  of  Bamboos  by  General  Munro  is  published  in 
the  26th  volume  of  the  Transactions  of  the  Linnean  Society,  where  the 
number  of  species  described  is  170. 

2n 
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CSespitoee  ahrnbt  with  Blender,  moetly  umaal  Btems ;  spike- 
lets  pedunculate,  racemose  or  paniculate  ;  stamens  3. 
Branches  of  panicle  in  the  axUs  of  small  linear  hracts      .    1.  Arukbinaria. 
Branches  of  panicle  in  the  axils  of  Isrge  amplezicaul  bracts    2.  Tbam MOCALAMua 
Compact  clamps  of  tall  perennial  stems  ;  spikelets  generally 
sessile,  in  interrupted  spikes ;  stamens  6. 
Lodicules  2  or  3  ;  style  deciduous,  deeply  2-  or  8-fid ;  em- 
I          bryo  conspicuous  on  the  surface  of  tne  caryopsis        .    3.  Bambusa. 
Lodicules  none ;  style  filiform,  undivided  or  2-d-nd  at  the 
apex,  base  persistent ;  embryo  not  conspicuous  on  the 
surface  of  the  caryopsis 4.  DsiiBHoaALAMUB. 

1.  ABUNDINABIA,  Michaux. 

Stems  slender,  generally  annual,  erect,  csespitose,  witk  smaU  leaves. 
Inflorescence  generally  terminal,  paniculate  or  racemose ;  in  some  species 
the  flowers  are  on  distinct  leafless  culms.  Spikelets  2-12>flovered,  flowers 
distant,  distichous,  imbricate,  mostly  hisexual,  the  t^nninal  generally  ster- 
ile. E^pty  glumes  2,  narrow,  with  few  nerves,  the  lower  smaller  ihan 
the  upper.  Flowering  glume  concave,  with  numerous  nerves.  Palea  2- 
keeled,  narrow,  genenJly  shorter  than  the  flowering  glume.  Scales  3,  dli- 
ate.  Stamens  3.  Style  divided  at  the  top  into  2  or  3  plumose  stigmas. 
Caryopsis  terete,  with  a  deep  furrow. 

1.  A.  falcata,  Nees ;  Munro  in  Trans.  linn.  Soc.  zxvL  26. — Syn.  A» 
uiiliSf  Cleghom.  Vem.  Nirgdl,  nigal,  ringal^  ruzgrej  narri^  garri,  gero. 
Local  n.  Spiug,  gorwa^  apUcaoy  piUo^  Kimawar;  Kwei^  Tibet;  JPron^, 
N.W.P. 

Stems  annual,  6-10  ft  high,  densely  caespitose,  ^  in.  diam.,  hollow, 
intemodes  6-12  in.  long,  the  sheaths  on  young  shoots  thinly  membran- 
ous, glabrous  6-7  in.  long,  tapering  into  a  subulate  apex  1^  in.  long. 
Branches  slender,  numerous,  in  compact  half-whorls.  Leaves  linear,  4-5 
in.  long,  \-\  in.  broad,  glabrous  above,  with  scattered  soft  long  hain 
underneath;  midrib  prominent,  whitish,  longitudinal  nerves  numerous, 
3-5  pair,  prominent;  no  transverse  veins.  Flower-bearing  stem  leafless; 
branches  slender,  numerous,  in  compact  half-whorls.  Spikelets  in  pani- 
culate racemes,  the  principal  ramifications  in  the  axils  of  short  linear  ot 
ovate  membranous  bracts.  Spikelets  lax,  ^|  in.  long,  2-3-flowered,  the 
terminal  flowers  generally  sterile.  Empty  glumes  2,  about  half  the 
length  of  the  lowest  flower,  membranous,  with  prominent  longitudinal 
nerves,  apex  obtuse,  ciliate.  Flowering  glume  scabrous,  acute,  7-9-nerved, 
membranous,  hairy  at  the  apex.  Palea  as  long  as  the  flowering  ^^uzne, 
2-keeled,  with  longitudinal  nerves  outside  the  keels.  Scales  3-nerved 
and  fimbriate.     Style  deeply  bifid. 

North-West  Himalaya  between  4500  and  10,000  ft,  ascending  to  12,000  ft 
from  the  Ravi  to  Nepal,  abundant  in  places,  gre^ariouB,  often  forming  under- 
wood in  moist  forests  of  Abies  Smithiana^  A.  Jrebbtana,  Quercus  senieearpi/oli(U 
Fl.  May,  the  seeds  ripen  in  August.  Clusters  compact*  of  100  or  more  stems, 
attains  20-40  ft.  according  to  ACadden.  Hardy  in  England.  Two  kinds  are 
generally  distinguished,  one  growing  at  lower  elevations  ^p  to  7000  ft),  thinner, 
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with  solid  or  nesAj  solid  cnliiiB  and  nanow  leaves,  the  other,  mwinff  between 
8000  and  18,000  ft»  with  shorter,  thicker,  and  hollow  culms  and  broader  kaTee, 
the  foliage  more  feather3r.  Vem.  Garu  girch  (Powell,  Ftojab  Products,  518^ 
567).  It  is  a  matter  for  int^^uirj  whether  one  of  these  is  not  l%amnocalamMS 
mcUlUJtamSt  or  another  species  of  Arundinaria.  The  solid  kind  is  said  to  be 
the  touffher  of  the  two,  uid  is  used,  when  dry,  a  year  after  cuttin^y  to  support 
the  earUi-roofs  of  the  hill-cottages.  It  is  also  made  into  mats  and  Dasket-work. 
The  hollow  Idnd  is  made  into  shepherda'  pipe&  fishing-rods,  and  is  exported  to 
theplains  for  Hooka-tubes  ;  it  is  also  employed  for  basket- work. 

The  small  Bamboo  of  the  Nilgiris  is  A,  Wightiana,  Nees  ;  Bedd.  FL  SyIy. 
Anal.  Gen.  t.  28;  annual  stem  6-12  ft.  high ;  flowers  in  terminal  slender-branched 
panicles  at  the  end  of  leaf-bearing  cuuns,  spikelets  ^5-flowered,  ^  in.  long, 
single,  on  long  filiform  peduncles,  leaves  with  indistinct  transverse  veins, 
sheatiis  persistent,  coriaceous,  adpressed  to  brancbletA. 

2.  THAMNOOALAMUS,  Falconer. 

ChaiBcten  of  Arundinaria^  excepting  the  bracts  subtending  the  main 
facaQchea  of  the  inflorescence,  which  are  lanceolate  or  ovate-lanceolate,  en- 
doeixig  the  racemes  of  spikelets  in  bud,  and  exceeding  half  their  length 
when  folly  developed. 

Leaves  with  prominent  transverse  nerves ;  sheathing  bracts  3 

iiL  long 1.  T.  tpathifioruM, 

Leaves  without  transverse  nerves ;  sheaUiing  bracts  less  than 

1  in.  long 2.   r.  FakonerL 

1.  T.  BiMthifloras,  Munro  1.  c.  34. — Vem.  RingaU,  Deoban  range. 

Stems  csBspitose,  \  in.  diam.,  intemodes  4-8  in.  long,  brown,  shining, 
branches  12-18  in.  long,  in  fascicles  or  in  half-whorls;  the  sheaths  on 
young  shoots  glabrous,  with  numerous  prominent  nerves,  fimbriate  at  the 
mouth  and  edges^  narrowed  somewhat  abruptly  into  a  distinct,  subulate 
apex  2  in.  long.  Leaves  3-5  in.  long,  ^-j^  in.  broad,  distinctly  petiolate, 
3  prominent  secondary  nerves  on  either  side  of  midrib,  transverse  nerves 
conspicuous;  sheath  2  in.  long,  striated  with  raised  longitudinal  lines, 
fimbriate  at  the  mouth,  with  a  long  ligula,  persistent  aiter  the  leaves 
fall,  forming  an  acute  angle  with  branches,  flowers  in  large  panicles, 
with  slender  drooping  branches.  Eacemes  of  2  or  3  spikelets  in  the 
axils  of  large  amplexioaul  oblong  multinerved  bracts  3  in.  long.  Spike- 
lets linear-lanceolate,  1-1^  in.  long,  of  6-8  hairy  distinct  flowers.  Empty 
glumes  2,  white,  membranous,  glabrous,  linear-lanceolate.  Articulation 
of  rachia  between  two  flowers  ^  the  length  of  flowering  glume.  Flower- 
ing glume  \-i  in.  long,  long-acuminate,  7-9-nerved,  roughly  hirsute,  with 
long  hairs  at  uie  base.  Palea  much  shorter  than  flowering  glume,  2-ribbed, 
with  2  nerves  between  the  ribs,  and  2  on  each  side.  Scales  3,  lanceolate. 
3tamenA  3.     Style  3-fid. 

Helper  part  of  Hattu  (8400  fL),  T.  Thomson,  Aug.  1847.  Deoban  (8000  ft.) 
D.B^  May  1863.  Dudatoli  in  darhwal  (8500  ft.),  Stmchey  and  Winterbottom. 
In  Kamaon,  Nepal,  and  in  Sikkim  on  Mount  Singalelah  at  11,000  ft    Hooker. 

2.  T.  Falconeri,  Hook,  fil ;  Munro  1.  c.  34. 
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Leaves  thin,  3-4  in.  long,  ^^  in.  broad,  narrowed  into  a  slender  peti- 
ole ;  sheaths  membranous,  truncate  below  the  petiole.  Flowering  branches 
(on  leafless  culms  t)  numerous,  slender,  12-18  in.  long,  bearing  nmnerous 
distant  short  racemes.  Eacemes  sessile,  1  in.  long,  supported  at  the  base 
by  6-8  imbricate  membranous  bracts,  the  outer  i&orter,  ovate,  the  inner 
ovate-lanceolate,  nearly  as  long  as  spikelet  Spikelets  glabrous,  of  one 
fertile  and  a  terminal  sterile  flower ;  empty  glumes  2,  more  than  half  the 
length  of  spikelet. 

Madhari  Pass,  Kamaon  (8000  ft.),  Strachey  and  Winterbottom.    NepaL 

3.  BAMBUSA,  Schreber. 

Large,  mostly  erect,  often  gigantic  Bamboos,  the  stems  generally  massed 
together  in  compact  clumps  or  dusters.  Flowers  in  a  few  species  on 
leaf-bearing  stems,  generally  on  stems  without  leaves,  which  die  after  the 
seed  is  ripe.  Tn  some  species  one  or  a  few  stems  only  of  the  entire  cluster 
bear  flowers  at  one  time — ^these  are  the  Bamboos  which  flower  annually; 
in  others  all  or  nearly  all  stems  of  one  cluster  come  into  flower  at  the 
same  time,  followed  by  the  death  of  the  entire  cluster — these  are  the 
Bamboos  which  flower  after  long  periods,  for  it  generally  happens  that  all 
or  most  clusters  of  the  same  species  come  into  flower  simultaneously  in  one 
district,  so  that  in  one  year  all  Bamboos  of  one  species  die  over  extensive 
areas,  followed  by  a  dense  mass  of  seedlings,  which  come  to  maturity  and 
bear  flowers  after  a  period  varying  aocordmg  to  circumstances.  Spikelets 
generally  many-flowered  ;  empty  glumes  2  or  more,  the  lower  shorter,  the 
upper  similar  to  the  flowering  glumes.  Palea  2-keeled,  keels  generally 
fimbriate.  Scales  3,  ciliate,  membranous  or  hyaline.  Stamens  6.  Gary- 
opsis  with  a  deep  longitudinal  furrow,  often  adhering  to  the  palea  and 
flowering  glume. 

Branches  spinescent ;  leaves  small 1.  B,  arumdinatrti. 

Branches  nnanned. 
Spikelets  terete. 
Leaves  middle  -  sized,  pale  and  soft  -  pubescent  beneath, 
transverse  veins  none,  spikelets  1-2  in.  long,  joints 
of  rachis  elongated,  thicKened  into  a  hainr  disc  under 
the  flowerine  glume ;  scales  coneate,  thickened  at 
base,  bat  wiUiout  prominent  nerves .        .  .      2.  B,  Tulda, 

Leaves  large,  conoolorous,   ^labn>U8  bat  scabroos  along 
edges,  transverse  veins  distinct ;  spikelets  |-|  in.  long, 
joints  of  rachis  short,  glabrous ;   scales  ovate  or  obo- 
vate,  with  distinct  longitudinal  nerves      .        .        .      3.  J?.  Baloooa, 
Spikelets  laterally  compress^,   flowers  distichous;  leaves 

with  distinct  transverse  veins 4.  ^. 


1.  B.  arundinacea,  Eetz;  Munro  L  c.  103;  Eoxb.  Cor.  PL  t  79; 
FL  Ind.  iL  191 ;  Bedd.  Fl.  Sylv.  t  321.— Sans.  Vansa.  Yem.  Maffar 
bdnsy  ndl  bdns,  Pb. ;  Bans,  kattang,  kuHung  bdrUf  N.W.  and  Centitl 
India ;  Mandgay,  Bombay  (Dalzell) ;   Veduru^  Telugu. 

Stems  tall,  green,  shining,  with  spinescent  branchesy  paeked  dose  io 
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laxge  compact  dmnpfl  of  30-100,  generally  30-50  ft.  high,  hut  attaining 
much  larigBT  dimenmons  on  the  west  coast  and  in  the  Satpoia.  Joints 
4-9  in.  dianLy  walls  thick,  cavity  small;  lower  branches  stif^  green, 
spreading,  spinescent,  with  a  few  leaves  ;  upper  branches  alternate,  regu- 
larly distichous.  Spines  strong,  sharp,  curved,  either  in  pairs  at  the  base 
of  a  branch,  or  in  threes,  the  middle  one  the  largest  Leaves  small,  thin, 
lanceolate,  4-8  in.  long,  and  ^  in.  broad,  generally  glabrous,  sometimee 
with  scattered  hairs  underneath,  5-6  pair  of  prominent  longitudinal  nerves 
on  either  side  of  midrib ;  sheaths  persistent^  coriaceous,  1-2  in.  long^ 
glabrous  or  pilose  with  scattered  hairs,  more  or  less  fimbriate  at  mouth  or 
edges.  Flowers  at  long  intervals,  probably  at  the  age  of  thirty  years,  all 
stems  of  one  clump  being  covered  with  flowers  at  the  same  time,  a  few 
leaves  often  appear  wi£h  the  flowers.  Spikelets  mostly  sessile,  in  dense 
half-whorled  clusters  at  the  nodes,  glabrous,  shining,  the  fimbriate  edges 
of  the  palea  prominently  apparent  Empty  glumes  2-4 ;  flowering  glumes 
4-10,  the  upper  generally  staminiferous  only  and  sterile.  Flowering 
glome  thickened  and  mucronate  at  the  apex,  wholly  glabrous,  not  ciliate 
at  the  edges,  often  shorter  than  the  palea.  Scales  2,  hyaline,  fimbriate. 
Anthers  with  an  obtuse  glabrous  point  between  the  cells.  Ovary  glab- 
rous ;  style  deeply  2-  or  3-fid,  stigmatic  branches  long-plumose.  Caryopsis 
I  in.  long,  enclosed  in  glume  and  palea. 

Throughout  South  India,  particularly  abundant  in  the  Anamallays,  Wynad, 
the  adioininff  forests  of  Mysore,  Cooig,  Malabar,  and  Canaia.  In  Belgaum,  the 
Khandeish  Duigs,  at  Sironcha  on  the  Gknlayery.  On  two  feeders  of  the  Bagh 
river,  a  tributary  of  the  Wainj^anea  at  the  base  of  the  Satpuia  range.  Jubbm- 
pur,  Bengal,  and  ^cultivated)  m  the  sub-Himalayan  tract  of  the  Paniab. 

The  stems  attain  70-90  ft  in  the  forests  of  Bejacarh  near  the  Ba^h  river,  and 
on  the  western  coast  The  manifold  uses  of  this  fiamboo  for  bnildmg,  scaffold* 
inff,  ladders,  carrying  and  tent  poles,  the  masts  of  boats,  water-pipes,  and  various 
otner  purposes,  are  well  known.  Continued  immersion  of  Bionboos  in  water, 
or  better  still  in  a  solution  of  sulphate  of  iron  or  lime-water,  renders  them  more 
durable.  It  forms  thick  and  impenetrable  hedges.  In  Hyder  Ali's  time,  the 
town  of  Bednor  in  north-west  Mysore,  was  de&nded  by  a  deep  trench  filled 
with  clumps  of  this  Bamboo. 

Isolated  flowering  clumpe  of  this  Bamboo  are  found  occasionallv,  but  as  a 
role  all  clumps  in  one  district  come  into  flower  simultaneously,  a  few  clumps 
flowering  in  the  previous,  and  some  in  the  succeeding  ^rear.  After  the  seed 
ripens,  the  stems  Cue  down  to  the  ground,  and  in  the  following  year  a  dense  mass 
of  seedlings  spring  up,  forming  during  a  series  of  years  a  close  thicket  of 
slender  stems,  untd  the  young  rhizome  gets  sufficient  strength  to  produce 
larger  shoots.  Shoots  of  a  full-^wn  rhizome  attain  their  full  length  in  one 
or  two  months,  being  covered  m  that  stage  with  laige  leafless  hairy  sheaths. 
Snbeequently  the  leaf-bearing  branches  de^op  in  the  axils  of  their  sheaths,  and 
the  stem  gradually  matures  and  gets  hard  and  firm.  It  is  a  matter  for  farther 
inquiry  whether  this  and  other  Bamboos  come  into  flower  after  they  have 
attained  a  certain  age.  Beddome  (FL  Sylv.  Manual,  p.  229)  is  of  opinion  that 
this  species  generally  flowers  at  an  ajg^  of  about  32  years,  there  being  a  flower- 
ing on  recoia  (on  the  western  coast)  in  1804, 1836,  and  1868.  In  Canara,  how- 
ever, this  species  (probably),  Bidunqulu,  Can.,  flowered  in  the  SUpa  forests 
in  1864.  Tnis  difference  is  in  accordance  with  what  I  have  observed  in  the 
case  of  other  species  (B.  polymorpha,  KyathounwOj  B.  Tnlda^  Tdwa),  that 


566  tXXVUI.  GKAMINEiK.  [Bondnua. 


though  the  Bambood  of  the  same  kind  in  one  district  fluweor  simaltaiieoiialyy 
those  in  another  district  follow  a  few  years  later.  The  laige  Bamboo  (this  croecies 
probably)  on  the  Nerbndda  between  Jubbulpur  and  Mandla  flowered  ana  died 
in  1839.  and  the  same  hapnened  a  few  years  ago.  Dr  Hooker  (Him.  Joomals, 
L  155)  is  of  opinion  that  Bamboos  do  not  flower  at  any  prescribed  age,  but  at 
any  period  when  fiill*grown  and  the  circumstances  of  the  season  are  fiivonrable 
to  their  flowering.  Tne  question  is  by  no  means  deared  up,  and  more  aoemate 
records  of  the  flowering,  not  of  Bamboos  generally,  but  ot  certain  spades,  axe 
wanted.  It  also  is  a  matter  for  farther  inquiry,  whether  the  rhixomes  of  those 
Bamboos,  all  stems  of  which  flower  and  sei^,  die  or  produce  fresh  shoots. 
What  I  have  seen  in  Burma  and  India,  leads  me  to  think  that  they  die,  and 
that  in  such  cases  reproduction  takes  place  entirely  from  seed.  It  is  diflerent 
with  those  kinds  of  which  a  few  stems  only  of  one  dump  come  into  flower. 
The  seed  of  this  and  other  spedes  of  Bamboo  has  often  saved  the  lives  of 
thousands  in  times  of  scardtjr,  1812  in  Orissa*  1864  in  CSanaray  and  1866 
(probably  £,  Tulda)  in  Malda.  When  youns,  the  hollow  joints  of  Bamboos 
are  partly  full  of  a  watery  liquid,  which  gradually  dries  up  as  the  stems  get 
older.  It  is  not  impossible  that  the  well-Known  silicious  deposit  {Taba8heer\ 
which  is  found  in  tne  joints  of  this  and  other  spedes,  may  oe  the  residuum 
of  the  fluid  which  often  fills  the  joints.  The  ashes  of  all  Bamboos  are  rich 
in  silica. 

B.  fprnoaa,  Roxb.  Fl.  Ind.  ii.  198 ;  Munro  L  c  104  ;  Bedd.  Fl.  Sylv.  SSI,  is 
believed  to  differ  in  more  solid  steins,  a  paler-coloured  and  more  striated  flower- 
panicle,  smaller  and  more  coriaceous  spikdets,  with  fewer  flowers  and  generally 
smaller  leaves  often  hairy  on  the  under  side.  Bengal  and  Burma,  anc^  accord- 
ing to  Beddome,  on  the  north-east  (not  on  the  west  side)  of  the  Madiaa  Plre- 
sidency.  8.  Kurz,  however,  calls  the  Burmese  Kyakatwa^  B.  arundinaeeii^  and 
I  have  never  been  able  to  find  any  difference  dther  in  growinfl  or  in  herbarium 
specimens  between  the  thom;|^  Etamboo  of  Western  Ixidia  and  Burma.  Pend- 
ing farther  research,  I  am  inclined  to  unite  the  two  spedes. 

2.  B.  Tnlda^  Eoxb.  FL  Ind.  iL  193 ;  Munro  L  c.  91.  — Yem.  Peka  Bans, 
Hindi ;  Tnlda  Bans,  Beng. ;  Theiway  Burm. 

Stems  tall,  unarmed,  the  joints  with  a  laige  cavity  and  thin  walls.  Leaves 
lanceolate,  6-9  in.  long,  about  1  in.  broad,  ^brous  above,  underneath  pale 
and  with  diort  soft  pubescence,  edges  scabrous ;  6  pairs  of  slightly  prominent 
secondary  nerves,  transverse  veins  none ;  sheaths  glabrous,  with  2  distinct 
rounded,  auriculate,  often  fimbriate  lobes  at  the  base  of  the  short  flat  peti- 
ole. Flowers  at  long  intervals,  all  stems  of  one  dump  bearing  flowers  at 
the  same  time,  each  stem  being  converted  into  an  ''  immense  oblong  waving 
panicle,  composed  of  innumerable  supra-decompound  ramifications ''(Koxb.) 
Spikolets  lanceolate,  1-2  in.  long,  sessile,  in  dusters  of  4-10,  in  long  den- 
cler,  interrupted,  often  branching  spikes,  12-24  in.  long,  1  or  several  stout 
and  woody  branches  at  each  node,  bearing  numerous  lateral  spikes,  and 
surrounded  at  the  base  by  feuscidee  of  dender  sometimes  branching  spikes. 
Spikdets  glabrous,  shining,  4-10-flowered,  with  4-6  empty  ghimes  at  the 
base,  which  are  often  gemmipaious.  Joints  of  rachis  elongated,  thickened 
into  a  hairy  disc  under  the  flowering  glume,  and  distinctly  aiticulate  at  that 
point,  joints  one-third  the  length  of  the  flowering  glume.  Flowering  glume 
mucronate,  with  13-15  broad,  whitish,  prominent  nerves,  slightly  pubes- 
cent at  the  edges  near  apex.    Palea  sharply  2-keeled,  keels  long-dliate, 
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but  not  coosptcaons  without  remoying  the  flowering  glume ;  7  prominent 
nerres  between  the  keels.  Scales  coneate-obbng,  obliquely  truncate, 
irregnlarly  cut  and  fimbriate  with  broad  subulate  teeth,  base  thickened, 
particularly  on  one  side,  edges  and  upper  part  transparent,  no  distinct 
nervesy  the  third  lodicule  generally  long,  linear.  Anthers  glabrous,  con- 
nectiye  with  a  short  blunt  apex.  Ovary  oborafce-oblong,  hirsute ;  style 
deeply  3-fid. 

The  common  Bamboo  of  Bengal.  Not  uncommon  in  the  deciduous  forest  of 
P^pi,  generally  oc€up3dng  lower  and  moister  stretches  of  ground  in  company 
wiw  Ttmwa  (fi^hiuo$tachyufn  pergracUe,  Munro),  the  diy  hills  surrounding 
being  covered  with  Dendrocalamus  Hrictus.  Also  associated  with  Bamlnua 
polymarpka.  Munro,  Kyatkountoa.  FL  May.  Qenerally  used  for  roofs  and 
•canolding,  found  more  durable  if  soaked  in  water  previous  to  being  used.  The 
young  shoots  are  pickled.  Used  laigely  to  make  mats  for  the  walls  and  rools 
of  cottages.    Baskets,  fans,  and  winoow-blinds  are  made  of  it 

B.  nutanif  WalL  ;  Munro  1.  c  92,  of  Nepal,  Assam,  Kasia  hills,  and  Silhet, 
agrees  with  B.  Tulda  in  all  essential  characters  ;  the  leaves  are  of  medium  size, 
pale  beneath  and  with  slight  soft  pubescence,  the  spicules  are  long,  with  elon* 
sated  distinctly  articulate  clavate  joints  of  the  rachis,  terminating  in  a  hairy 
disc  tmder  the  flowering  gliune,  the  fimbriate  edges  of  the  palea  are  not  con- 
spicuous on  the  face  of  the  spikelet,  the  connectiTe  of  the  anthers  terminates  in 
a  blunt  glabrous  point,  and  the  lodicules  are  cuneate,  with  a  thick  base  and 
without  prominent  nerves.  Munro  states  that  it  is  a  much  smaller  plant,  with 
a  slender  and  nearly  solid  stem,  the  leaves  whiter  below,  and  few  futile  spike- 
lets.  Nepal,  Sikkim  at  5000  to  7000  ft.  (vem.  MaJUo),  Assam  (BidhUli  Ban*, 
.  MtUdal  ncms),  Kasia,  Silhet,  and,  according  to  Dr  Stewart,  in  the  SiwaUk  tract, 
probably  ext^ding  west  to  the  Ganges. 

3.  B.  Baleooa,  Roxb.  FL  Ind.  ii  196 ;  Munro  L  c  100.— Vem.  Balku 
Bans,  Beng. 

Stems  tall  unarmed,  stouter  and  often  taller  than  of  B.  Taldcu  Leaves 
oblong-lanceolate,  with  a  large  rounded  subcordate  base,  6-12  in.  long 
and  1-2  in.  broad,  glabrous,  green  on  both  sides,  edges  scabrous;  se- 
condary nerves  7-11  on  either  side  of  midrib,  not  very  prominent ;  trans- 
Terse  veins  distinct  but  distant ;  sheath  truncate  at  the  base  of  the  short 
petiole ;  ligula  membranous,  broadly  triangular.  Spikelets  \-\  in.  long, 
ovoid-lanceolate,  4-6-flowered,  conspicuous  by  the  fimbriate  keels  of  palese, 
sessile,  in  compact  half-whorled  clusters  on  long  interrupted  spikes. 
Xmpty  glumes  2,  unequal.  Flowering  glumes  thin,  membranous,  with  a 
broad  concave  base,  and  a  wide  membranous  edge,  ciliate  near  the  top, 
with  prominent  longitudinal  nerves.  Eachis  not  distinctly  articulate, 
joints  short,  glabrous,  not  much  thickened  below  the  flowering  glume. 
Pdea  as  long  as  flowering  glume,  fimbriate  at  keels  and  hairy  at  edges ; 
nerves  indistinct ;  lodicules  ovate  or  obovate,  with  longitudinal  branch- 
ing nerves,  each  branch  terminating  in  a  long  subulate  cilia  or  tooth. 
Anthen  g^lnous,  connective  terminating  in  a  dhort  dark  point. 

Bengal,  Assam  (Bora  Baluka),  Cachar.  Beckoned  the  best  Bamboo  in  Ben- 
gal for  buildings  scaflolding,  and  other  works  requiring  both  size  and  strength. 
Lfong  immersion  in  water  tends  to  make  it  firmer,  and  prool  against  the 
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attacks  of  Bostiichi  (Baxk)  To  B.  Balcooa  I  am  inclined  to  lefer  the  ImB 
Bamboo  which  is  cultivated  near  villaffes  in  the  outer  hills  below  Simla,  aa  hi^ 
as  Sairi  f 5500  ft.^  but  not  hi^er.  The  stems  attain  40  it.  thej  are  branchless 
to  a  heignt  of  about  5  ft,  the  rinfis  at  the  nodes  are  nearij  norizontaly  the  joints 
12-18  in.  lonff  and  3  in.  diam. ;  the  sheaths  of  Tonnf  shoots  are  laige,  densdj 
covered  with  black  haiis,  their  breadth  at  base  about  half  their  length,  nanowed 
into  a  triangular  apex,  longer  than  broad,  and  about  \-^  the  length  <tf  the  sheath. 
Leaves  large,  9-12  in.  long,  1-2  in.  broad,  very  scabrous  at  edges  otherwise  ^a- 
brous ;  secondary  nerves  7-11  on  either  side  of  midrib,  not  very  prominent, 
transverse  veins  distinct,  but  distant    I  have  never  fouiid  it  in  flower. 


B,  F<deoner%j  Munro  L  c  95,  is  a  remarkable  species,  described  from  flower- 
ing specimens  collected  by  the  late  Dr  Falconer  in  the  Dehra  Do(m  in  Sept 
1840.  Spikelets  lanceolate,  wholly  glabrous,  neariy  1  in.  long,  about  lO^floweted, 
the  upper  4-5,  fl.  male  or  sterile,  with  short  effete  anthers.  Flowering  ^umes 
mucronate.  with  numerous  broad  prominent  nerves  somewhat  reaembkng  those 
of  B.  Tulaa.  Pdea  much  shorter  than  glume,  2-keeled,  keels  fimbriate  ;  7  dis- 
tinct nerves  between  keels,  and  2  lateral  nerves  on  either  side  of  keds.  An- 
thers pilose  at  the  top,  lodicules  3,  with  prominent  longitudinal  nerves  termin- 
atm^  m  subulate  teeth.  Leaves,  supposed  by  Munro  to  belong  to  the  same 
species,  collected  by  Falconer  in  tiie  previous  year  (Oct  1839),  aiid  by  Strachey 
sind  Winterbottom  at  4000  ft  elev.  on  OkeniOh  in  Qarfawal,  are  16  in.  kng,  3 
in.  broad,  with  14  to  16  pair  of  prominent  secondary  nerves  and  distinct  tans- 
verse  veins,  concolorous  and  glabrous,  but  scabrous  beneath,  they  reaemble  the 
IsAYts  of  J)endroealamu»  ffamiUomanmt.  The  identification  of  th«  large  Bsm-- 
boo  of  the  Dehra  Doon  and  of  the  outer  ranges  between  Kalka  and  Sairi  remains 
for  fiuiher  inquiry. 

4.  B.  ▼nlgaris,  WendL ;  Munio  L  c  106 ;  Dalzell  Bombay  FL  299  ; 
Bedd.  Fl.  Sylv.  Manual,  p.  232.— Syn.  B.  Thauanii,  Kunih ;  B.  anmdi- 
naeeoj  Aiton.     KuHuk,  bamboo^  Bombay ;  Una  gass,  Ceylon. 

Stems  tall  unarmed,  20-50  ft  high,  green,  yellow,  or  with  green  and 
yellow  stripes,  jointB  4  in.  diam.  and  more,  with  thin  walla.  Leaves  thin, 
linear-lanceolate,  6-10  in.  long,  |-1^  in.  broad,  very  scabrous  on  the  lon- 
gitudinal nerves  doee  to  the  eSge^  secondary  nerves  conspicuous,  6-8  on 
either  side  of  midrib,  transverse  veins  numeroua  Flowering  sterna  ofieii 
leaf-bearing.  Spikelets  sessile,  oblong-lanceolate,  laterally  oompreosed, 
|-1  in.  long,  ^brous,  4 -12 -flowered,  distichous,  so  that  the  flowers 
of  each  side  appear  distinct,  and  separated  by  a  fanow,  fftscicolate,  or 
in  compact  half-whoris  on  long,  interrupted,  paniculate  spikes.  Empty 
glumes  2 ;  flowering  glumes  ovate-lanceolate,  narrowed  at  the  base,  longi- 
tudinal nerves  prominent  near  apex,  indistinct  below,  mucronate  and 
ciliate  at  the  apex,  fimbriate  keels  of  palea  conspicuous  near  the  top  of 
flowering  glume.  Lodicules  transparent,  thinly  membranous.  Anthers 
penicilli^  at  the  apex,  with  short  hairs.  Style  slender,  filifoim,  2-3-fid 
at  the  end. 

Cultivated  in  many  districts  of  India,  particularly  in  the  western  Dekkan, 
Kolapur,  Sattara,  Poona,  Silhet,  Cachar,  Chittagong.  In  the  eastern  Pankb, 
aocording'to  Stewart  Abundant  in  Ceylon,  up  to  2000  ft  (Thwaites  Enum,  375). 
Indian  Archipela^  tropical  America,  and  the  West  Indies^  Commonly  grown 
in  conservatories  m  Europe,  where  it  not  rarely  comes  into  flower. 
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4.  DBKDBOCALAMnS,  Nees. 

Chaiacieis  those  of  Bambusa,  several  species  (D.  strietusy  D,  Hookeri) 
are  known  to  flower  annually.  Scales  none.  Ovary  hirsute  ;  style  long, 
filiform,  undivided,  or  2-3-fid  at  the  apex,  base  persistent.  Caryopsis 
with  a  thick  pericarp,  narrowed  into  the  persistent  base  of  the  style ;  posi- 
tion of  the  embryo  generally  not  conspicuous  on  the  surface. 

Spikelets  linetr-lanoeolAte,  apinesoent  .        1.  />.  Hridiu, 

Spikelets  ciuieate,  soft-membmioiui        .  •        2.  Z>.  Hamiltonit, 

1.  D.  gtrictns,  Nees.— Tab.  LXX.— Munro  L  c.  147 ;  Bedd.  FL 
Sylv.  t.  325.— Syn.  Bambusa  stricta,  Roxb.  FL  Ind.  ii  193,  not  Cor.  PL 
t.  80,  which  is  Oxytenanthera  Thwaiteaii^  Munro,  a  Bamboo  of  Ceylon, 
the  Nilgiris,  and  Shevaroy  hills — Munro  L  c  129.  Male  Bamboo,  Yem. 
Ban»^  North  India.     MyinwOj  Burma.     Baa,  Udha,  Bombay. 

A  middle-sized,  generally  deciduous  Bamboo,  stems  with  small  cavity, 
or  entirely  solid,  closely  packed  in  dense  clumps,  the  lower  part  of  stem 
often  variously  bent,  with  fasciculate,  stiff,  horizontal,  generally  leafless 
branches,  the  upper  part  spreading  out  in  all  directions,  often  curved 
downwards,  or  nearly  horizontal,  with  fasciculate  slender  flexuose  solid 
branches,  the  leaves  on  fEuciculate  branchlets  enclosed  in  coriaceous 
shining  persistent  sheaths ;  joints  12-18  in.  long,  1-3  in.  diam.  Sheaths 
of  young  shoots  shorter  than  joints,  glabrous,  shining  outside,  tapering 
into  a  triangular  apex.  Leaves  distichous,  hairy  beneath,  rough  and 
often  hairy  above,  exceedingly  variable  in  size,  generally  middle-sized, 
3-9  in.  long;  ^1  in.  broad,  with  6  pairs  of  secondary  nerves,  and  no 
transverse  veins.  Flowers  annually,  1  or  a  few  stems  of  each  clump 
only  producing  flowers,  often  mixed  with  leaf-bearing  branches.  Spike- 
lets spinescent,  hairy,  forming,  with  a  number  of  sterile  spikelets,  dense 
globose  spiny  heads  arranged  in  long  interrupted  spikes,  joints  between 
Uie  flower-heads  about  1  in.  long.  Empty  glumes  2-6,  flowering  glumes 
2-3,  generally  2,  spinescent,  hairy.  Palea  of  lower  flower  2-keeled,  keels 
pilose,  of  upper  flower  convex,  not  keeled,  8-nerved.  Ovary  stipitate, 
hairy,  style  long  filifonn.  Caryopsis  brown,  shining,  ovoid,  ^  in.  long, 
narrowed  into  the  persistent  hairy  style,  pericarp  (perigynium,  Munro) 
coriaceous,  separable  from  the  seed,  narrowed  into  the  hairy  persistent 
base  of  style. 

Widely  spread,  and  very  common  throu^out  India  and  Burma,  up  to  the 
borders  of  the  arid  tract.  On  the  Aravalli  hills,  where  I  found  it  wild  near  Tod- 
k>  oarh  in  Mairwara.  In  the  Panjab  only  in  the  sub-Himalayan  tract,  locally  in  a 
few  places,  and  on  the  east  side  of  the  Salt  range  ;  not  in  Smdh.  Not  in  Ceylon, 
but  m  Java.  Ascends  to  3000  ft.  in  the  Peninsida,  and  to  3500  ft.  in  the  outer 
N.W.  Himalaya.  In  the  Panjab  it  is  common  near  the  Sutlej,  forms  two  forests 
of  importance  on  the  left  bank  of  the  Bias,  several  small  tracts  on  the  Chenab, 
and  covers  a  considerable  area  west  of  the  Jhelam,  north  of  RawulpindL  Gkne- 
nlly  gregarious,  forming;  extensive  forests  on  dry  hot  stony  hills.  The  youne 
foliage,  which  appears  m  May,  is  bright  ereen,  the  old  leaves  get  yellow  ana 
fall  during  winter,  except  on  moist  ground,  where  this  Bamboo  remains  green 
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throughout  the  year.  FL  between  Nov.  and  April,  the  aeed  ripening  in  June. 
The  stems  that  have  flowered  die  after  the  seed  ripens.  Attains  20-40  ft.  in  the 
Panjab,  in  South  India  it  grows  30-50  ft.  high ;  in  Burma,  on  dry  hills,  20-40,  and 
on  moist  ground  100  ft.  The  stems  attain  their  fidl  height  in  a  few  weeks  at 
the  commencement  of  the  rains  ;  in  the  Panjab  they  do  not  harden  fully  during 
the  first  year.  The  stems  are  strong  and  elastic,  they  are  much  lued  for  roofing, 
basket-  and  wattle-work,  and  they  make  excellent  spear-handles.  In  the  Bamboo 
forests  of  the  Pax\jab  and  the  North- West,  the  different  sizes  and  descriptions  of 
this  Bamboo,  as  they  are  brought  to  market,  are  classified  under  a  multitude  of 
names. 

2.  D.  Hamiltonii,  Nees  et  Amott;  Munro  L  c.  151. — ^Yem.  Poo  of 
Lepchas,  Wuh  of  Mechis  in  Sikkim. 

Stems  tall,  40-60  ft  higb,  joints  short,  4-7  in.  diam.,  with  thick  walls. 
Leaves  firm,  subcoriaceous,  6-15  in.  long,  2  in.  broad,  glabrous  above, 
rough,  often  hairy  and  generally  pale  beneath,  transverse  veins  and  12- 
15  pairs  of  secondary  nerves  prominent  on  the  under  side,  indistinct  on  the 
upper  side  of  leaf;  sheath  of  leaf  projecting  considerably  on  both  sides 
beyond  the  short  petiole,  continued  into  an  obliquely  truncate  coriaceous 
ligula.  Flowers  annually ;  spikelets  in  long  interrupted  panicled  spikes, 
common  peduncle  thick,  hollow,  with  numerous  elevated  longitudinal 
lines.  Spikelets  soft,  membranous,  glabrous,  not  spinescent,  cuneate,  in 
rounded  compact  lateral  heads,  each  head  supported  by  several  broad 
shining  bracts.  Empty  glumes  2,  subequal,  flowers  2-4,  one  only  fertila 
Style  long,  filiform,  3-fid  at  the  apex. 

Sikkim  and  Bhutan  2000-5600  ft.,  Assam.  The  young  shoots  are  boiled  and 
eaten. 

£>.  Parishiif  Munro  1.  c.  149,  is  described  from  flower-spikes  only,  believed 
to  have  been  collected  in  the  Panjab  Himalaya  by  Lt  Parish.  It  is  closely  allied 
to  D,  BamiUonii,  but  differs  by  ovate-lanceolate  acute  sf^elets.  If  the  speci- 
mens were  really  found  in  the  Panjab,  then  it  is  not  impossible  that  they  be- 
long to  the  large-leaved  Bamboo  of  the  Dehra  Doon,  or  to  the  one  of  the  outer 
hil£  below  Simla,  which  has  been  doubtfully  referred  to  Bambusa  Balcooa,  for 
the  leaves  of  both,  particularly  of  the  former,  resemble  those  of  J),  Ifamdltonii 

Another  Himalir^an  Bamboo  of  this  group  is  J),  ffookcri,  Munro  L  c.  151 
Leaves  similar  to  I),  HamUtonHj  but  larger,  15  in.  long  and  3-4  in.  broad,  se 
condary  nerves  15  pairs,  with  transverse  veins  very  promment  on  the  imder  side, 
indistinct  on  the  upper  side  of  leaf.  Spikelets  ovate,  apex  tapering,  haiiy 
Assam,  Kasia  hills,  Vem..iM0y.  Nearly  allied,  but  a  smaller-sized  Bamboo. 
90-30  ft.  hi^,  with  a  longer  8-flowered  spikelet,  is  JD,  latyioruSy  Munro  L  a 
tab.  vl,  of  Hong  Kong  and  Formosa. 
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P.  3.  SckLKmdratnrafuUfhra,  IL  f.  and  Th. ;  FL  Ind.  L  44.— SyiL  Kadittra 
grandificTOy  WalL  Tent.  F1.  Nep.  t  14  (Magnoliaceoe).  A  glabrous  climbing 
ahmby  without  stipnleay  with  white,  fragrant,  drooping  azillaiy  flowers ;  ovaries 
nnmeronSy  imbricated  on  a  conical  receptacle,  which  lengthens  in  fruit  into  a 
ejlindrical  fleshy  axis,  6-9  in.  long,  bearing  numerous  scarlet,  fleshy,  3-seeded 
carpels.  Himalaya,  Sutlej  to  Bhutan,  between  6000  and  10,000  ft  FL  April, 
May  ;  fr.  Oct    The  fruit  is  eaten. 

V,  3,  line  17  &om  below,  dele  ^  gynophore  stalked." 

P.  3     „     4  „         read  '*  carpels  in  a  loose  stalked  spike,"  itutead  of 

''capsules  sessile  on  an  elcmgated  stalk." 

P.  &.  Polyalthia  ceragot£fs,  Benih.  &  Hook.    Prome  district,  S.  Kurz. 

P.  8.  Stephania  rotunda,  Lour.  ;  Hook.  Fl.  Ind.  i.  103. — Syn.  Cocculus 
Roxhurghianus,yf2\L  Cissampelos  glabra^  Roxb.  FL  Ind.  iiL  840.  MenUper^ 
maeea.  Yem.  GiJ^era,  garjial,  Kainaon.  A  laige  glabrous  climber  with  a  sub- 
globoae  tuberous  root  Leaves  peltate,  broad-ovate  or  suborbicular,  often  repand 
or  sinuate-lobed,  pale  beneath,  3-7  in.  diam.  Flowers  vellow,  in  adllary  cymose 
umbels.  Male  flowers :  sepals  6-10,  narrow-cuneate,  biseriate,  petals  3-5.  obo- 
vate,  anthers  6,  connate,  inserted  round  the  top  of  the  staminal  column,  burst- 
ing transversely.  Female  flovrers  :  sepals  3-6,  petals  of  the  male.  Drupe  glab- 
imia,  endocarp  compressed,  horseshoe-shaped,  dorsally  tubercled,  sides  hollowed 
and  perforated.  Seed  almost  ^annular.  N.  W.  Himalaya,  ascending  to  7000  ft 
Kasia  hills,  Burma.  FL  April-Jime.  For  the  structure  of  the  wood  see  Hooker 
&  Thomson,  Flora  Indica  (1855X  ?•  ^d^* 

P.  8.  Tinoipora  eordi/olia,  Miers. — ^Vem.  GUrcha,  Kamaon. 

P.  8.  Under  Anamirta  CoccmIu$.  For  a  full  description  of  this  climber,  see 
Wallieh,  Descriptions  of  Indian  Plants  in  Asiat  Researches,  xiii.  403. 

P.  10.  Ci$9ampelo$  Pareira,  Linn. — ^Vem.  Petri,  Kamaon.  The  botanical 
<nigin  of  the  various  stems  and  roots  known  as  Pareira  Brctva  and  Radix  Par'- 
eirae  has  latelybeen  investigated  by  D.  Hanbuiy  rPharm.  Joum.  1873,  Aug. 
2d  and  9th)L  The  result  is,  uuit  the  drug  Ib  not  yielded  by  this  plant  One  of 
the  best  kinds  is  the  root  of  Chondodendron  tomerUomm,  Ruiz  and  Pavon,  a 
lam  climber  of  the  same  Familv  in  Brazil,  with  bunches  of  Ime  oval  berries. 

P.  12.  Berbertt  cuiaUca,  Roxo.— Vem.  Kilmora,  kingora,  Kamaon. 

P.  12.  B.  Lycivm,  Royle. — Vem.  Kingorct. 

P.  12.  B.  nepaUnms,  Spreng. — ^Vem.  Pande  hUfncra^  chotara,  chotrti,  Ka- 
maon.   Hardy  against  walls  in  England. 

P.  la  HolbcOSa  latjfdia.  Wall.— Syn.  SUmnUmvi  laHfoUa  and  S,  angiu- 
ttfoliOy  Wall.    Yem.  Crophla,  Kamaon.    The  fruit  is  eaten. 

P.  14.  Capparis  aphylUk    A  common  and  characteristic  shrub  of  Soudan, 
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N.L.  16^-20^,  as  far  as  Timbuktu  on  the  Niger,  according  to  Barth. — (Orisebadi 
Yeg.  d.  Erde,  IL  123.) 

r.  15.  Capparis  harridOflaxm.  fil. — ^Vem.  UUa  kantOy  hipua  kania,  Kamaon. 
P.  20.  Other  species  of  TamariXy  of  North- West  and  Central  India,  are  1.  T. 
tcUina,  Dyer  ;  Uooki.  FL  Ind.  L  248,  a  glabrous,  glaucous  shrub,  with  oordifonn, 
subamplezicaul,  strongly  impress-punctate  leaves ;  pentandrous  (like  T,  gal- 
licay  dtoicoy  and  aHicyJUxta).  Salt  range.  2.  T.  ericoideSy  Bottler.— -Syn.  TWc^- 
ouriia  erkxnc^M,  W.  &  A.  Prodr.  40 ;  Wight  111.  t.  24  B,  Ic.  t  22.  Asmalldecan- 
drous  shrub,  with  foliage  like  the  common  Tamarisk,  but  laiger  flowers  ;  seeds 
rostrate,  beak  straight,  feathered  with  long  spreading  hairs.  Common  in  the 
rocky  river-beds  of  the  Dekkan,  often  associated  with  Ehabdia  and  Uonumoya, 
3.  T,  HrictOy  Boiss. ;  Hook.  Fl.  Ind.  L  249,  decandrous,  hoary  with  impress-punc- 
tate glands.    Sindh.    Beluchistan. 

P.  28.  ThegMsia  LamwUy  Dalzell ;  Bombay  FL  19.     T.  popuZnuiy  Correa,  the 
Bendy  tree  of  jBombay,  Portia  tree  of  Madras. — ^Vem.  Poreshy  B^ig.,  a  fast-grow- 
ing tree,  with  cordate,  long-acuminate  leaves,  and  close-grained  wood,  readily 
grown  from  cuttings,  is  often  found  in  gardens  and  avenues  of  Central  India. 
P.  32,  L  20  from  above,  read  "  4"  itutead  of  "  6." 

P.  39.  In  Hooker's  FL  Ind.  i.  387,  the  name  G.  9cabrophyUa  is  substituted  for 
G»  sderophylla.    The  latter,  however,  is  the  older  and  more  suitable  name. 

P.  40.  G.  vestita,  WalL,  should  be  called  G.  eUuUoOy  Royle,  the  name  being 
supported  hj  figure  and  description. 

r.  44.  H%ptage  Madablota,  Gsertn. — Sans.  Pundraha. 
P.  45.  Hooker,  in  FL  Ind.  i.  421,  calls  the  Qarhwal  and  Kamaon  plant,  with 
suboordate  leaves  and  silky  white  tomentum,  Atpidopterya  WaUicmiy  and  tiie 
eastern  plant,  Nepal  to  Burma,  leaves  not  cordate,  A .  nutans^  Hook.  f. 
P.  47.  Zanthoxylum  alatum  is  found  up  the  Sutlej  valley  as  fSar  as  Wangtu. 
P.  48,49.  Limonia(icidi8Hina,MurrayaKcemgi%9SidC 
common  in  Burma,  S.  Kurz. 

P.  50.  SkimnUa  Laureola,  FL  sweet-scented,  drupes  with  2-3, 1-eeeded  car- 
tilaginous kernels.  Flowers  both  in  spring  and  autumn,  according  to  Madden, 
As.  Soc.  Joum.  zviii.  L  606. 

P.  50,  line  16,  add  :  leaves  (of  Citrus)  more  or  less  dentate. 
P.  51  n  2&  „  RIbso  calls  the  five  species  accepted  by  him :  I.  C.  Auram' 
tvuniy  the  sweet ;  2.  C.  vulgaris^  the  bitter  orange  ;  3.  (7.  Limetta  ;  4.  (7.  medi- 
ca  ;  5.  C.  limonunu  Risso  and  Poiteau  classify  what  thev  call  types  or  races, 
wiUi  regard  to  the  shape  of  the  oil-vesicles  in  the  rind,  as  follows :  O.  deeumana, 
with  flat  or  convex  vesicles,  C>  Aurantium,  Lumiat  limonum,  with  convex, 
BigaradiOy  Bergamidy  lAmettaj  with  concave  vesicles  of  oil  in  tihe  rind. 
P.  53,  line  17,  read  "  2000  and  4000''  instead  o/«4000  and  3000." 
P.  53  „  22,  add  the  following  remarks  concemingwhat  are  believed  to  be 
wild  oranges  on  the  NOgiris.  1.  U.  wl^arU,  Risso  ;  Wight  Ic.  t  957.  On  the 
slopes  below  Kotagiri  and  Kunnur  (Nilgiris),  apparently  wild,  with  lai^^e  elliptic 
dentate  leaves,  petiole  more  or  less  winged,  flowers  large,  white  ;  fruit  orange- 
coloured,  roundish  or  slightly  elongated  or  depressed  ;  piUp  acid  or  bitter.  2. 
(7.  Linuktay  Risso  ;  Wight  Ic  t.  958.  In  the  Orange  valley  near  Kotagiri,  flowers 
Auff.-Sept.,  certainly  wild  ;  a  low,  very  ramous,  erect,  thomv  bush,  covered 
dunng  the  flowering  season  with  a  profusion  of  beautiful  white  fragrant  flowers ; 
leaves  ovate,  dentate,  petiole  winged  or  mai^gined ;  flowers  small  white,  fruit 
pale  yellow,  ovoid  or  roundish,  terminated  by  a  knob ;  pulp  watery,  add  or 
sweetii^,  occasionallv  slightly  bitter. 

P.  56.  Feronia  Elephantum,    Wild  in  the  Prome  district,  Pegu,  S.  Kuiz. 
P.  58.  Ailanthua  malabarica.    Forests  of  the  Pegu  Yoma,  S.  Kurs. 
P.  60.  Ochna  pumUoy  Ham. ;  Don  FL  Nep.  224,  add  Syn.  0.  nana.  Boyle 
I1L165. 
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P.  61.  Bwr9era  ferraia^  in  Banna. — ^Vem.  Thadiben,  S.  Kun. 

P.  61,  line  6  from  below,  read  "  Banoellia  terratOy  Roxbuigh  in  Aaiatic  Re- 
searches, ix.  379/* 

The  correct  name  of  this  common  and  well-known  tree  has  not  yet  been  finally 
settled.  H.  T.  Colebrooke,  in  a  paper  on  Olibanom  or  Frankincense,  As.  Res. 
ix.  377  (London  edition  of  1809),  nves  Roxbuii^h's  figure  and  description  of  it 
nnder  the  name  of  B.  terraia,  Colebrooke  found  it  frequent  in  the  forest  between 
the  Sone  (Soane)  and  Nagpur  (vem.  Sal&i)^  on  the  route  by  which  he  travelled 
to  Berar  in  1797,  and  came  to  the  conclusion  that  it  was  tne  tree  yielding  the 
(Hibannm  of  commerce.  In  a  note  at  the  end  of  his  paper  he  stated,  tSaX  if 
the  genus  had  not  already  received  a  botanical  name,  it  might  have  been  suit- 
ably denominated  Ltbanus  thurifera.  In  a  later  volume  of  the  Asiatic  Researches. 
xL  152  (Calcutta  edition  of  1810),  Dr  John  Fleming  published  a  catalogue  of 
Indian  medicinal  plants,  the  names  and  characters  of  new  species  being,  as  he 
says,  transcribed  from  Roxburgh's  manuscript,  and  among  tnein  will  be  found, 
at  page  158,  BanoeUia  thurifera,  Roxb.  (JScdai,  Hindi).  Fleming  refers  to  Cole- 
brooke*s  paper  in  the  ninth  volume,  and  there  is  no  doubt  that  he  means  the 
same  tree.  It  is  evident,  therefore,  that  Roxburgh,  soon  after  the  publica- 
tion of  Colebrooke's  paper,  probably  by  way  of  compliment  to  the  author's  sug- 
gestion, altered  the  name  m>m  itrrata  into  thurifera.  Since  that  time  bom 
names  have  been  employed  by  different  botanists. — Roxburgh  Catalogue,  p. 
32,  and  Flora  Indica,  ii.  383,  Graham  (Cat  42),  and  Wight  &  Am.  (Flroc&.  174) 
adopt  the  name  thurifera^  while  De  Candolle  (Prodr.  ii.  76,  1825),  Colebrooke 
in  a  paper  on  Bonodlia  (Trans.  Linn.  Soc  xv.  363,  1827),  and  Wallich 
(Cat  &486)  give  the  name  B  serrata  to  the  same  tree.  De  Candolle  quotes 
Stackhouse,  Extracts  from  Bruce's  Travels  in  Abyssinia  respecting  the  Balsam 
and  Myrrh  Trees.  Bath,  1815,  as  authority  for  the  name,  but  Stackhouse, 
p.  19,  calls  it  B  mrrata,  Roxb.,  and  refers  to  Colebrooke's  paper  in  the 
Asiatic  Researches,  from  which  he  extracts  his  account  of  the  tree.  It  cannot 
be  said  that  either  of  the  names  has  been  more  generally  used  by  botanists,  and, 
under  these  circumstances,  the  older  name,  B,  aerrata,  ought  to  take  precedence. 
There  is,  however,  this  against  it,  that  the  leaflets,  though  describea  as  serrate, 
are  obtusely  dentate,  and  often  entire. 

B.  glabrOf  Roxb.,  first  described  in  the  Coromandel  Plants,  iii.  p.  4,  is,  as  ex- 
plained at  p.  62,  a  doubtful  species.  Graham  (Cat.  42)  identifies  it  with  the 
ikUai  of  the  bare  rocky  hills  of  the  Dekkan  and  the  Satpura  range. 

P.  67.  In  Burma,  I  have  seen  Melia  indica  and  M,  Azedarach  onlv  cultivated, 
but  S.  Kurz  informs  me  that  2f.  indica  is  wild  in  the  Yoma  hills  of  the  Prome 
district,  and  I  find  a  note  in  my  herbarium  that  M,  indica  is  wild  beyond  the 
British  frontier.  This  is  a  suDJect  for  farther  inquiry.  According  to  Mason, 
the  Fertian  LUac  is  called  Kamdkha,  and  the  Neem^  which  is  cultivated  by 
the  Burmans  on  account  of  its  medicinal  qualities,  Thvmbau  kamakha,  indicat- 
ing importation  by  ship  Uhimbau)  from  beyond  the  seas,  as  in  the  case  of  Thxm- 
bent  ^l  {jUarica  Papaya)  and  other  foreign  trees  introduced  into  Burma. 

P.  68.  Royle,  UL  141,  mentions  two  species  of  Mdia  in  North  India  besidee 
the  Neeniy  one  the  BaJcdin,  the  other  the  Dek;  but  Madden,  in  As.  Soc  Jonm. 
zviii  L  638,  points  out  that  there  is  no  difference  between  them. 

P.  69.  Jfdta  composUa  has  the  inside  of  the  staminal  tube  covered  with 
white  hairs,  which  protrude  at  the  mouth. 

P.  69.  Amoara  Bohituka,  common  in  Burma.— Vem.  Thdtni  (red  wood). 

P.  71.  SoymidafebrifugOf  Burma. 

P.  72.  The  characters  here  given  to  diBtinguish  (7.  serraia  from  Toona  demand 
farther  inquiry  on  the  spot  In  Kunawar,  C.  serrata  has  its  upper  limit  oppo- 
site Cherglon. 

P.  75.  Can^era  BheedO,    Common  in  Prome  district^  S.  Kun. 
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P.  77.  Ilex  odoratOy  Ham.— Syn.  /.  serratch  Hoyle.  Venu  Gtxrshun,  Gixr- 
kaida,  Kamaon. 

P.  84.  Several  climbing  shrabs  of  this  Order  are  found  in  Central  India  and 
the  sub-Himalayan  forests,  belonging  to  the  tribe  of  Gotianieoe,  with  the  ovary 
adnate  to  the  calyx  :  1.  OmaniaUptostcu^yOy  DC. ;  Wight  &  Am.  Prodr.  166. 
— ^Vem.  Kola  lag,  Kamaon.  Leaves  ovate-fusuminate,  crenate,  with  5-6  main 
lateral  nerves,  arcuate.  Flowers  greenish  in  long  slender,  panicled  racemes, 
tendrils  simple,  generally  at  the  l^ise  of  racemes.  Fruit  diy,  inferior,  with  3 
broad  wings,  4  in.  across,  separating  into  3  coriaceous,  1 -seeded,  indehiscent 
carpels.  Sub^imalayan  tract  of  Kamaon.  BencaL  2.  O.  microcaxpOj  DC. ; 
Wight  &  Am.  Prodr.  167.  Similar,  but  racemes,  branchlets,  and  yoxing  leaves 
rus^-tomentose  while  young ;  leaves  entire,  glabrous  and  subconaceous  when 
full-grown,  and  smaller  fruit  South  andprooably  Central  India.  3.  Heltnta 
laneeokttus.—Syiu  Chwmia  loTiceolatOf  Wall.  A  slender  twining  shrub  with 
entire  lanceolate  leaves,  branchlets  ending  in  short  simple  tendrils,  flowers  um- 
bellate, fruit  obovoid,  not  winged,  coriaceous.  Plains  of  N.W.  India,  common 
in  the  sub-Himalayan  tract  of  the  Panjab  and  Kamaon,  ascending  to  4000  ft 
FL  in  May,  June. 

P.  86,  L  10  from  below,  read  "  Acajou  "  for  «  Acapou^ 

P.  95.  The  shrub  mentioned  as  Faliurus  aculeatus  in  the  Bussahir  Forest 
Eeport,  p.  63 — ^Vem.  Thum,  upper  limit  in  Kunawar  at  Javi — ^is  Sagerttia 
theaaTut,  Brongn.  Faliurus  is  a  shrab  similar  to  ZizyphuSy  but  fruit  with  a 
broad  orbicul^  membranous  wing  1  in.  diam.,  of  the  Mediterranean  rc^on, 
common  in  Palestine,  found  east  as  far  as  Armenia,  Kurdistan,  and  North 
Persia. 

P.  96.  S.  Kurc  informs  me  that  the  common  VentUago  of  Burma  is  F.  caty- 
eulata. 

P.  99.  £.  Regel,  in  a  late  paper  on  the  American,  Chinese,  and  Japaneee 
species  of  Vitist  unites  V.  parvi/olia,  Roxb.,  with  V.  vulpina,  Linn.,  and  V, 
umatay  Roxb.,  with  V,  Labnucay  Linn.  V,  vulpifia  and  Labrusea  inhabit 
North  America  and  Japan.  In  the  same  paper  he  advances  the  opinioiK  that 
r.  ffini/era  is  no  original  species  at  all,  but  the  product  of  long-continued  cul- 
tivation of  the  two  last-named  species.  It  is  tnie  that  the  grape-vine  agrees 
with  them  as  well  as  with  V.  parvifolia  and  lanata,  in  pentamerous  flowers 
and  petals  coherinc^  at  the  apex ;  but  its  cultivation  commenced  in  Western 
Asia,  and  neither  K.  lanata  nor  parvtfdliOy  nor  any  of  the  forms  of  V,  Labruica 
and  fmlpina,  have,  as  far  as  I  am  aware,  been  found  in  Western  Asia. 

Pp.  99-101.  Vitis  latifoliaf  lanata^  indica,  adnata,  lanceolaria,  are  common 
in  Burma,  S.  Kurz.     FT  htnuUayana  is  found  in  Kunawar  as  far  as  XJmi 

P.  102.  Leea  macrophylla.    Common  in  Burma. 

P.  104.  At  high  elevations  the  Indian  Horse-Chestnwt  is  bare  in  winter,  the 
young  leaves  appearing  some  time  before  the  flowers.  The  buds  are  small  and 
membranous,  tnose  of  A,  Htppocastanum  are  laige  and  viscid.  Cultivated  in 
Kunawar,  upper  limit  in  the  valley,  Jangi  on  the  right  and  Purbani  on  the  left 
side. — ^Vejm.  FH, 

P.  114.  Staphylea  Emodi,    Kunawar  as  fsur  up  as  Chergaon. 

P.  117.  Sabia  canyoanulata  has  purple,  not  green  flowers ;  the  flowers  ofS, 
paniculata — ^Vem.  JBaJcal  pata — Itamaon,  are  yellow,  and  the  ripe  fruit  of  an 
ultramarine  blue  (Madden). 

P.  117.  Character  of  Anacardiacece,  add  :  ovai^  free. 

P.  118.  In  Kunawar  upper  limit  of  Rhus  Cotinus  above  Wangtn,  and  of  R. 
semialata,  Umi. 

P.  122.  Fistaeia  integerrima,  J.  L.  Stewart.  Upper  limit  in  Exmawar: 
Umi  on  the  right,  and  Kilba  on  the  left  bank. 

P.  152.  Dalhtrgia  volttbilis.    Common  in  Burma,  S.  Kurz. 
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p.  154.  Derrit  rcbutta.  In  Binrma,  vera.  TkUpcMon — nad  D.  Krcweey  Rozb. 

P.  158.  Acroearpus/rcunnifolius.    Burma,  S.  Kurz. 

P.  162.  Bauhifwa  VahUi.    Bimna.  S.  Kun. 

P.  167.  Line  6  from  below,  read  "Ifitnoia  icandenB,  Idnn.** 

P.  174.  FMeeolcbium  lobatumy  Benth.,  is  a  large  tree  in  the  tnoiBter  forests 
of  Burma,  wiUi  laige,  lobed  pods  and  seeds  similar  in  size  and  shape  to  those  of 
EfUada  gcandens  ;  eaten  as  a  condiment  in  Burma.  Fl.  Jan.,  Feb.  {Tcmyvn^ 
Bonn.)    Also  Indian  Archipelago. 

P.  175.  AUnzna  proeercu  In£an  ArchipelagOp  Philippine  Islands,  and  North 
Australia. 

P.  176.  Albima  Lebbek,    Burma,  S.  Kurz. 

P.  177.  AUnzzia  Julibrisiin,  In  the  Kuna¥rar  vallej  extends  as  far  as 
Wangtu. 

P.  179.  AUmzia  amarcL    In  Kamaon,  Madden. 

P.  180.  Acacia  arabicck — Sans.  Khadira. 

P.  181.  Line  24  from  below,  dde  ^  uniformly  distributed." 

P.  183.  A,  dumea  has  sometimes  5  or  6  pairs  of  pinnss.  The  twisted  and 
)>road  x>od  represented  in  1. 199  of  Rozb.  Cor.  PI.  does  not  belong  to  this  species  ; 
it  may  possiDhr  belong  to  A.planifnmSy  W.  &  A.  Prodr.  276,  a  small  thorny 
tree  of  South  India,  which  difiers  from  A .  dmmea  by  having  the  shorter  spines 
crooked,  not  straight  The  Aettda  from  Kamaon(jffAe«),  mentioned  at  p.  180 
under  A.  Lainmum,  is  probably  a  villose  variety  of  A .  ebumea.  This  appears 
from  the  full  description  given  by  Madden  in  p.  631  of  his  second  paper  on  the 
Tend  and  outer  mountains  of  Kamaon  (As.  Soc  Journ.  xviiL  i.  631).  Young 
branches,  petioles,  and  thorns  very  villous  with  rufous  down,  pinnss  2k5,  leaflets 
4-10 ;  flowers  white  ;  pods  in  uml>els  of  3-7,  flat,  smooth,  linear,  nearly  straight, 
pendulous,  3-8-seedea,  3-5  in.  long,  less  than  a  quarter  of  an  inch  brcMul,  the 
Dorder  with  a  long  shallow  sinus  between  each  seed.  All  this  agrees  well  with 
A .  dmmea,  except  the  colour  of  the  flower.  Common  in  Garhwal  up  to  the 
Qanges,  but  apparently  confined  to  the  banks  of  the  streams  and  rivers  where 
tiiey  enter  the  plains  and  Doons. 

F.  184.  Mr  Bentham  informs  me  that  A,  rvpestris  is  closely  allied  to,  and 
perhaps  not  specifically  distinct  from.  A,  Senegal,  Willd.,  which  is  synonymous 
with  A.  Verdkf  Guill.  et  Perr.,  mentioned  at  p.  186. 

P.  191.  Prunus  pernca,  cultivated  in  Kunawar  as  far  as  Sungnam  on  the 
right,  and  Morung  on  the  left  bank. — Vern.  Hek, 

P.  194.  Line  6  from  above,  read  "  for  "  instead  of/'  but" 

P.  195.  Prunus  Mahaleb.  Mountains  of  Qreece  in  the  region  of  the  Silver 
Fir. 

P.  196.  Prinsepia  utUis,  Found  in  Kunawar  as  far  as  Urni.*— Vern,  Bflding, 

P.  .196.  Rubus  oordifdiusy  Don — Vern.  KatroUiy  katrotOj  Almora,  is,  accord- 
ing to  Madden,  synonymous  with  R,  tiliaceus, 

r,  199.  Two  more  species  are  nieutioued  by  Madden  in  As.  Soc.  Journ.  zviii. 
L :  Rt^mi  k^pargyruSf  Edgew.,  with  red  flowers  and  vellow  woolly  fruit  Crest 
of  Chinar  near  ]N  aini  Tal — ^p.  605.  R,  afinis.  Madden,  near  R,  flavus.  Ham., 
very  green  and  gloesy.    Gkigar  Pass,  Binsar,  to  7300  ft,  in  shade  only — ^p.  624. 

P.  202.  Rosanebinana, — Vem.  RingyaL  Commences  at  Pangi  in  Kunawar. 

P.  904.  Pyrus  PashiOf  Hamilton  in  Don's  Fl.  Nep.  236,  is  the  older  name, 
and  should  take  precedence  of  P.  variolosa,  WalL   In  Kunawar  as  far  up  as  Urai. 

P.  208.  PhoHnia  japonica — Syn,  Eriobotrya  JaponicOy  Lindley ;  W.  &  A. 
Prodr.  302 ;  Wight  Ic.  t  226  ;  AfespUvs  japomcOy  Thunb.;  Roxb.  Fl.  Ind.  ii. 
510 ;  Bot  Reg.  t.  365  ;  the  Loquat — ^is  a  well-known  fruit-tree,  indigenous  in 
Japan  and  Cmna,  and  now  cultivated  in  Bengal,  South  and  North- West  India. 
Leaves  large,  lanceolate  or  ovate-lanceolate,  tomentose  beneath,  with  prominent 
lateral  nerves,  flowers  white,  fragrant,  in  terminal  tomentose  panicles. 
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P.  216.  Parrotia  Jaeqttemontiana,  In  Kunawar  near  Shoang  at  9000  ft— 
Vem.  Shd. 

P.  219.  Line  12  from  below,  read  **  malabariea"  and  "  parvifUnAj* 

P.  221.  ComJbretvm  decandrum,    Burma,  S.  Kurz. 

P.  223.  S.  Eurz  makes  Fangdh,  Barm.,  a  distinct  and  new  species,  2*.  tomenr 
teUoy  marked  by  a  glabrous  smooUi  calyx-tube,  smaller  fruit,  and  more  copious 
cupreous  pubescence. 

P.  226.  For  an  account  of  the  Tusseh  silkworm  (^Phalmna  F€n}hia\  which 
lives  on  the  leaves  of  Terminalia  tomentoia  and  Zvyphtu  Jujvba  in  Behar, 
see  Roxb.  in  Trans.  Linn.  Soc  viL  33. 

P.  246.  According  to  another  account,  the  Prickly  Pedr  was  destroyed  in 
1849-50  in  the  Jalandhar  district  The  insect  was  collected  largely  by  the 
cloth-dyers,  and  yielded  a  brilliant  colour. 

P.  255.  According  to  Dr  Stewart,  Lonicera  angusli/olta  is  common  in  Zans- 
kar,  Ladak,  Nubra,  ascending  to  15,000  ft — Notes  of  a  Bot  Tour  in  Western 
Tibet,  Trans.  Bot  Soc.  Edin.  1869,  p.  207.  Is  this  not  L,  tpinoaa^  Jaoauem.  f 
X.  glattca,  H.  fl  &  Th.  Joum.  Linn.  Soc  ii.  166,  a  small  shrub,  with  linea^ 
oblong  obtuse  leaves,  glaucous  beneath,  and  l&ige  ovate-oblong  ciliate  bracts, 
conunon  in  Zanskar,  Piti,  Nubra,  Pangong  lake,  Tibet,  13,000-16,000  ft. 

P.  258.  Madden  (As.  Soc.  Joum.  xviii  L  609}  ^es  the  following  additionsl 
yem.  names  for  some  of  the  Vibttmum$  of  the  Nrw.  Himalaya :  1.  F.  eotim- 
folium  (black  fruit),  Guyay  Kamaon.  2.  F.  MtdlahOf  Hamilton  in  Don's  Prodr. 
FL  Nep.  141,  which  name,  beins^  older,  should  take  precedence  of  F.  ttdMa- 
turn,  Wall.,  with  abundant  red,  bitter  fruit  £ri,  Simla.  3.  V./cstau,!)^ 
caisne.    Gaya,  Kamaon ;  Thelaiuy  Bussahir. 

P.  260.  SdmimcuB  adnatOy  WalL  ;  H.  f.  &  Th.  in  Joum.  linn.  So&  iL  180,  is 
an  undershrub  with  furrowed  branches  and  red  berries  of  Sikkim  ^6000-11,000 
ft)    Nepal,  and,  according  to  Boyle  IlL  236,  on  the  mountains  of  Kaahmir  (?) 

P.  269.  A  species,  nearly  allied  to  Wendlakdia  tinctaria,  is  W.puborulOy  DGl 
Prodr.  iv.  412.  Leaves  with  less  prominent  lateral  nerves,  and  long  hairs,  pa^ 
ticularly  alon^  midrib  and  nerves.  CoroUa-tube  funnel-shaped  (not  tubular,  as 
in  W.  tinctana),  twice  or  barely  twice  the  length  of  segments.  Anthera  linear 
(not  elliptic,  as  in  IF.  tinctaria),  Conmion  in  jKamaon  and  Garhwal,  ascending 
to  4000  ft.    Nepal. 

P.  282.  Rhoa,  Anihopogan, — ^Vem.  TcMry  Bussahir.  Sans.  Tatisa  patra 
(Madden). 

P.  299.  Symplocos  ranumssima  (nervomi)^  of  Madden  Joum.  As.  Soc  xviiL  L 
625,  is  '^  evergreen,  with  beautifully  glossy  leaves,  conumon  on  the  north  side 
of  the  Gagar  Pass,  and  in  similar  shady  places  on  Btnsar,  Bura  Pinnath,  and 
Panjok  Khal  in  Garhwal,  from  6000-8000  ft" 

P.  303.  Fraainus  exceUiory  Linn. — Aih,  EtchSf  German  ;  Frhuy  French. 
Weifi:ht  34-52  lb.,  according  to  Dr  Hurst's  edition  of  Tredgold,  454  (1871). 
Norminger's  data  correspond  to  35-58  lb. 

P.  304.  In  Kunawar  F,  Moorcroftiana  is  found  as  far  as  Spui  on  the  rigbt, 
and  Namgia  on  the  left  bank. 

P.  305.  Schrebera  mmetendaides, — ^Vem.  Ghant,  ghaata  (not  ghau£^  patalit 
ghanta  parcUi  {Bell  Bianonia),  Bandelkhand. 

P.  307.  The  name  Ouaferrumruay  Boyle,  ought  to  take  precedence  of  0»  cut 
pidata  of  Wallich's  Catalogue,  being  supported  by  description  and  figure. 

P.  310.  LiguUrum  compcLctum,  common  by  brooks  in  the  warmer  valleys  ot 
Kamaon  and  Kyuntal  near  Simla,  has  a  very  bitter  leaf — Madden.  As.  Soc 
Joum.  xviiL  L  633. 

P.  318.  Buddleiapaniculaia — Yem.  DUsheria;  ascends  to  7500  ft  in  Kamaon 
(Madden). 

P.  334.  Pergularia  pallida,  KosiUa  at  4000  ft  (Madden). 
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P.  341.  Edgeworih,  CataL  of  pL  fuund  in  the  Banda  district,  maintaiiiB  3 
H{)ecie8  of  Rkahdia  :  1.  R.  vianinea  ;  2.  R,  sericea,  Edgew.,  with  silky  pubescence, 
steius  procumbentp  as  thick  us  one*s  wrist,  and  5-6  n.  loim,  abounds  in  the  bed 
of  the  Sarju  river,  ascending  to  250(>  ft. ;  3.  R.flumalis,  ]&lgew.  (glabra  in  List), 
wholly  glabrous,  very  pecidiar  in  habit,  growing  upon  granite  rocks  in  the 
bed  of  me  Ken  river,  Banda,  often  submerged  for  weeks,  its  long  branches  hang- 
ing down  into  the  water  when  the  rocks  are  left  exposed.  These  branches  are 
so  flexible  and  tough,  that  they  may  be  tied  in  a  knot  without  breaking. 

P.  361.  The  following  interesting  data  regarding  the  durability  of  Teak  timber 
in  Bengal  were  communicated  to  me  by  J.  C.  Marehman,  C.S.I. :  The  fort  of 
the  Dutch  settlement  of  Chinsurah  was  erected  about  the  year  1696,  and  the 
beams,  the  scantling  of  which  wa8,  if  I  remember  aright,  12  in.  by  15,  were 
brought  from  the  Teak  forests  in  Java.  The  settlement  was  transferred  to  the 
English  Government  a1x)ut  the  year  1826,  when  the  old  fort  was  pulled  down 
to  make  room  for  }>arracks,  and  the  beams  which  I  saw  were  all  as  sound  and 
perfect  as  when  they  were  put  in.  Moreover,  the  Shah-in-Shah,  a  vessel  built 
at  Cochin  of  Malabar  Teak,  which  sank  in  tlie  Sundarbuns  some  thirty  or 
thirty-five  years  ago,  was  authentically  known  to  have  been  at  the  time  more 
than  a  hundred  years  old. 

P.  364.  CUrodtndron  Siplumanthtis. — Sans.  Barbara,  hrahmani. 

P.  369.   ViUx  Neijundtu — Sans.  JSvultika. 

P.  379.  In  a  subsenuent  paper  (Joum.  An.  Sue.  xviii.  i.  632)  Madden  adh 
Tetranthera  Roxburgkii,  Gar  bi/aur,  which  is  right. 

P.  386,  D(M}hne  jMjyyracea^  Wall.— Veni.  Bfudtu  soangy  UuUua,  Nepal,  de- 
scri1)ed  and  ngureci  in  As.  Researches,  xiiL  :)85,  under  the  name  U,  cannaJlAnay 
Loureiro.  There  are  2  varieties  in  Kainaon,  according  to  Madden,  As.  Soc  Joum. 
xviiL  i.  610;  one  with  white  flowers  and  yellow  frmt,  40(K)-8000  ft. — the  other 
with  purple  flowers  and  fruit,  7CX)()-8()(X)  ft. 

P.  387.  A^uilaria  AgaUodia. — Sana.  Af/uru^  agant. 

P.  418.  It  IS  remarkable  that  the  Fig,  though  a  soft-wooded  tree,  is  loug-liveiL 
Pliny  mentions  several  aged  wild  Fig-trees  in  Rome,  among  others,  one  in  the 
Forum  existing  in  his  time  ^70  a.d.)  under  the  shade  of  which,  according  to 
tradition,  the  wolf  hail  suckleil  Romulus  and  Remus.  Whatever  the  truth  of 
this  and  similar  stories  may  be,  the  Fi;^-tree  in  Italy  attains  a  great  age. 

Dr  Cleghom  believes  that  the  wild  Fig-tree  in  Kaghan  may  be  only  jt.  inrgata. 

Qarden  Figs  (with  eatable  fruit)  have  nijyeatedly  been  raised  from  the  seeds 
of  the  wild  Vaprijw,  and  the  two  kinds  are  certainly  of  the  siime  species. — 
(Targioni  Tozetti,  Historical  Notes  on  the  Introduction  of  Various  Plants  into 
Tuscany,  Journ.  Hort.  Soc.  1854,  1(>8.) 

P.  424.  In  genend  appearance  F.  tuberculaia,  Wall.,  agrees  with  the  speci- 
mens which  Wallich  distributed  under  F.  lanceolatay  Roxb.  (Cat.  No.  4512), 
and  with  the  Burma  specimens  of  F.  jrtfrrJiocarjm,  Kurz.  Roxburgh's  descrii)- 
tion,  and  his  III.  in  herb.  Kew,  No.  1736,  also  agree  as  far  as  they  go  ;  the 
question  is  whether  the  Burma  shrub  and  the  plant  cultivated  in  the  Calcutta 
Bot.  garden  show  the  same  structure  of  the  female  flower.  This  I  have  been 
unable  to  verify.  This  species,  whatever  it  may  be  calleil,  should  not  be  con- 
fused with  F,  pyriformis,  Hook.  &  Am.  ;  Benth.  Fl.  Hongk.  328;  Miq.  Ann. 
iii.  294,  a  shrub  witn  similar  leaves,  which  grows  in  similar  localities,  in  water- 
courses, and  between  rocks  in  torrents  in  East  Bengal,  Bunna,  and  China,  but 
has  pedunculate  receptacles  in  the  axils  of  the  leaves,  and  does  not  belong  to 
the  section  Covdlva, 

P.  424.  F.  Chwclut,  Roxb.  iii.  534,  is  (doubtfully)  identitit'd  by  Madden  (As. 
Soc  Journ.  xviii.  i.  644),  with  F.  s</iuimom,  Roxb.  531.  A  shrub;  at  the  foot 
of  the  mountains  a  small  spreading  tree  (Madden).    Leaves  alternate,  rough,  3- 
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nerved,  with  dintant  veins  running  into  each  other  alpng  tlie  uiai]gin  of  the  leaf; 
petioles  very  short,  huiry.  Fruit  axillaiy,  solitaiyy  sessile,  rough,  globular, 
about  the  size  of  a  small  gooseberry  (Hardwicke  in  As.  Soc.  Res.  vL  379). 

P.  446.  fiudioffia  javanica,  Blume ;  Bedd.  FL  Sylv.  t  259. 

P.  48().  A.  De  CandoUe  distinguishes  Q.  JkUoot^  Qiiff.  (Afghanistan),  from  Q, 
Ilex,  Linn.,  mainly  by  the  pubescence  on  the  under  side  of  uie  leaves,  **  Stdk 
plansQ,  parenchyma  sub  linibo  tegentes  lis  Q,  Ilids  triplo  minores,  puncto  cen- 
trali  niagis  distincto,  radiis  graciHoribus  et  multo  brevioribus."  I  have  been 
unable  to  trace  any  essential  difference  in  the  pubescence  between  the  Afghanis- 
tan and  Kunawar  specimens  on  the  one  hand,  and  those  of  Spain,  France,  and 
Greece  on  the  other.  As  regards  shape  and  spinescence  of  the  leaves,  the 
Afghanistan  and  Indian  specimens  show  the  same  variations  as  those  from  the 
Mediterranean  ;  there  is  no  difference  in  cup  and  gland,  and  the  only  point 
apparently  of  any  importance  is,  that  the  anthers  are  hairy  in  all  Eastern  speci- 
mens, while  the  Mecliterranean  tree  has  sometimes  glabrous,  sometimes  hainr 
anthers.  , 

P.  553.  Tlie  branching  Date- Palm  at  Indorc  is  figured  in  Jour.  Ag.  Hort. 
Soc.  Ind.  iv.  N.S.,  1873. 

The  following  names  of  species  should  be  written  with  small  initial:}: 
Berberis  kvna^mremis,  p.  12  ;  ISolnudia  tnalabarica,  p.  31 ;  Bctlsatnodenchn 
gileadense,  p.  66  ;  Zizyphus,  var.  hysmirira,  p.  87  ;  Piptadenia  ondftenmt 
p.  168  ;  Primus  avium,  p.  193 ;  Pyrus  kumaonensis,  p.  206 ;  Aralxa  eadt^ 
mirica,  p.  248  ;  Willughheia  nutrtahanica,  p.  320.  The  following  should  have 
lai>;e  initials  :   Swietenia  Ckloroxylon,  p.  74  ;  ItlmB  Kakrdsingee^  n.  122. 

The  spelling  of  the  following  Sanskrit  and  Arabic  names  should  oe  corrected: 
SioddUj  p.  18  ;  Sdlmali,  p.  31 ;  Nagwranga,  Naranj,  p.  66 ;  Mdluroy  p.  57 ; 
KacJUui,  p.  72  ;  Itiah,  p.  98  ;  NlH,  p.  135  ;  Jaydjjayanti,  p.  137  ;  Singam,^ 
149  ;  Kharavailikd,  p.  160  ;  Chukrd,  cfunchdy'p,  163  ;  Paafndks?ta  (douotful), 
p.  194 ;  Bahedvhiij  p.  222  ;  IfarUaJci,  p.  223 ;  J)?idtn  pushpUd,  p.  238 ; 
DdlinMy rumman,  p.  24]  ;  Mallikd,  asphotd,  saptcUd (Ydsmln,  Persian), p. 311 ; 
Ayurpna  cJihada,  p.  325  ;  KaravtrOj  p.  328 ;  ^yoiwka,  p.  347  ;  2Wa,  p.  4(»8 ; 
Kdkodvmharnj  p.  423 ;  Pvtranjiva,  p.  451  ;  DhatA,  j).  464  ;  Bhurya,  p.  46f<. 


ANALYTICAL  KEV 


■  ■  T  p      ■  ■•■ : 


ANAL^ 


NORTH-WEST  HIMALAYA. 


1.  Finns 
fdia. 


OnpreBsnstor- 
nlosa,  Don. 


Grown.  ... '  Yoiiiig,oyali;dLoiig  oonioal.   like 
long  oTttfc^  I  garden  oypreu. 
broiidiih' 


Braaebes  B^gin  high, 
tlMopan.        upoaired. 


8.  Jnnipems  ex- 
celia,  Bieb. 

Like  7,  diffuBO,  irre- 
gular. 


9.  TaxniT  bae- 
cata,L. 

Broad  oval,  irrega- 
lar. 


Oolosr    of 
fho   ftU- 

■se- 


B«rk 


•  •« 


LOETOi. 


DnratiOB 
of  laaTOi. 

Cono*     ••. 


JU9$. 


lowiih,  of '  Begin  low,  large,  nn-  Trunk  shortor none, 
young  horiiontal,  j  merouB,  spread-  branches  lax,  fare- 
sub-deolining ;  of '  ing,  mffiifie,  an  gular. 
old  horizontal,  exaggeration  of  9. 
with  drooping 
subdivided  tips. 


Young,  light;  ^oung,  bluish  green; 
dan  green,   j  old,  darker,  like 
^;  (but     browner 
than)  6. 


Roogfa,  grey  pi 
and  deep  In 
lar  foiTows. 


irown,  smooth,  sul- 
cate,  fibrous,  peel- 
ing oflf  in  long 
strips,  often  sub- 
twisted. 


,  quadri- 
fariously  dose  im- 
bricato. 


6-18"  long,  inloale-like 
stiff,  ereot^  in 
sistent  sheatl 
rk>ng. 


3— 8  yean. 


Pendulous  suBtobular    or   sub 
bular    or   a   oval,  6"  long,  Ij" 
youxu;;  old,  I  i^rth,  fuscous,blu 
oal,  5-7"  long  ish,  glauoesoent. 
girth  at    d 
brown* 


Grey,   green ;    not 
unlike  8. 


Rather  like  7,  but 
smoother,  and 
more  flaky. 


Afl  of  7  nearly. 


Darkish  green. 


Young,  silvery,  old, 
smooth,  brown, 
fibrous,  compact^ 
not  sulcate^  peel- 
ing off  in  layers. 


Plat,  falcate,  en- 
tire, sharp  muo- 
ronate,  alternate 
distichous. 


With    very 
knobby 
penistent. 


scale  with 
6fiu)ets. 


(Oct)  Apr. 


)b«r,  Nov. 


Galbuln8  5'6''diam.; 
young.  Yellowish 
green,  npe  dark 
purple  or  olaok. 


Sub -drupe,   4- 5)" 

long,  u-irswS, 

cup  red,  fleshy, 
nucule  greenish 
olive. 


September  onward. 


Boptember  to  Jan. 
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throughout  the  year.  FL  between  Nov.  and  April,  the  aeed  ripening  in  June. 
The  stems  that  have  flowered  die  after  the  seed  ripens.  Attains  20-40  ft.  in  the 
Panjab,  in  South  India  it  grows  30-50  ft.  high ;  in  Burma,  on  dry  hills,  20-40,  and 
on  moist  ground  100  ft  The  stems  attain  their  ftill  height  in  a  few  weeks  at 
the  commencement  of  the  rains  ;  in  the  Panjab  they  do  not  harden  fully  during 
the  first  year.  The  stems  are  strong  and  elastic,  they  are  much  used  for  roofing, 
basket-  and  wattle- work,  and  they  make  excellent  spear-handles.  In  the  Bamboo 
forests  of  the  Pai^jab  and  the  North- West,  the  different  sizes  and  descriptions  of 
this  Bamboo,  as  they  are  brought  to  market,  are  classified  imder  a  multitude  of 
names. 

2.  D.  Hamiltonii,  Nees  et  Arnott  j  Munro  L  c.  151. — Vern.  Poo  of 
Lepchas,  Wah  of  Mechis  in  Sikkim. 

Stems  tall,  40-60  ft  high,  joints  short,  4-7  in.  diam.,  with  thick  walk 
Leaves  firm,  subcoriaceous,  6-15  in.  long,  2  in.  broad,  glabrous  above, 
rough,  often  hairy  and  generally  pale  beneath,  transverse  veins  and  12- 
15  pairs  of  secondary  nerves  prominent  on  the  under  side,  indistinct  on  the 
upper  side  of  leaf ;  sheath  of  leaf  projecting  considerably  on  both  sides 
beyond  the  short  petiole,  continued  into  an  obliquely  truncate  coriaceoiv 
ligula.  Flowers  annually ;  spikelets  in  long  interrupted  panicled  spikei^ 
common  peduncle  thick,  hollow,  with  numerous  elevated  longitadiml 
lines.  Spikelets  soft,  membranous,  glabrous,  not  spinescent,  cuneate,  ii 
rounded  compact  lateral  heads,  each  head  supported  by  seyeral  brotd 
shining  bracts.  £mpty  glumes  2,  subequal,  flowers  2-4,  one  only  fertOei 
Style  long,  filiform,  3-fid  at  the  apex. 

Sikkim  and  Bhutan  2000-5600  ft.,  Assam.  The  young  shoots  are  boiled  aai 
eaten. 

D,  PariMi,  Munro  1.  c.  149,  is  described  from  flower-spikes  only,  beHevei 
to  have  been  collected  in  the  Panjab  Himalaya  by  Lt  Parish.  It  is  closely  alU 
to  i>.  Bamiltonti,  but  differs  by  ovate-lanceolate  acute  spikelets.  If  the  i^as- 
mens  were  really  found  in  the  Panjab,  then  it  is  not  impossible  that  thej  k»> 
long  to  the  large-leaved  Bamboo  of  the  Dehra  Doon,  or  to  the  one  of  the  oirtK 
hil£  below  Simla,  which  has  been  doubtfully  referred  to  Bambusa  Baloooa,  Iff 
the  leaves  of  both,  particidarly  of  the  former,  resemble  those  of  Z>.  HamSUomL 

Another  Himalf^an  Bamboo  of  this  group  is  D.  ffookeri,  Munro  L  a  15L 
Leaves  similar  to  I),  HamUtoniiy  but  lai^er,  15  in.  long  and  3--4  in.  broad,  M> 
condary  nerves  15  pairs,  ¥rith  transverse  veins  very  promment  on  the  under  fli^ 
indistinct  on  the  upper  side  of  leaf.  Spikelets  ovate,  apex  tapering,  bM 
Assam,  Kasia  hills,  V  em.  ilwey.  Nearly  allied,  but  a  smaller-si^d  BubIm^ 
80-30  ft.  hirfi,with  a  longer  8-flowered  spikelet,  is  D.  UU^Harus,  MumoUi 
tab.  vi,  of  Hong  Kong  and  Formosa. 


SANSKRIT,  ARABIC,   AND   PERSIAN   NAMES. 


^liyata,   277 ;    agaru,   577 ;    aguivftla, 
238  ;  affuni,  577  ;  aiuab,  98 ;  akliota, 
497  ;  akshota,  497  ;  alte,  502 ;  ftmala- 
ka,  454 ;  amra,  125 ;  amr&takn,   128 
aiiir,  241  ;   augur,  98 ;   ankolu,  250 
ar&k,    315 ;   aralu,    58 ;  arishto,  106 
aijana,  224 ;  arka,  331 ;  arusbkara,  124 
aaana,  225  ;  asoka,  166  ;  asphotft,  811 
iUTakama,  26  ;  avigna,  320 ;  ayugnia 
chhada,  325  ;  aynk  chliada,  325  ;  azftd- 
(lirakht»  67. 

.   86  ;  baheduka,  222,  578  ;  band- 
huka»  275 ;  barbara,  577  ;  bed,   463  ; 
bhaU&taka,  124;  bhaija,  458;   bilva, 
57 ;  brahmani,  577. 
^-^ampaka,   3 ;    cbandana,  398 ;    cliara, 
227  ;  cbftrmaghz,   497 ;   chiufir,  434  ; 
chincha,  163;  clinkrft,  163. 
^lima,  241  ;  devadftru,  51 6  ;  dhfttri,  454 ; 
^  dlU&tri  pushpitfi,  238,  578  ;  dr&ksha,  98. 
;j«^uda,  445. 
^Utija,  139;  guvaka,  551. 
/^^Tttaki,  223. 

r^^b,  578  ;  irak,  315  ;  irak-hindi,  316. 
^-^nbira,  52;  jainbu,  283  ;  jambfila,  233 
.j  ayft,  137  ;  jayanti,  137  ;  jembat,  171 
|w     Jbflvuka,  20. 

^  ^^bbar,  14  ;  kachha  or  kachcblui,  72 
Ikadamba,    261  ;    kftkodumbara,    423 
^kakubha,  224  ;  kftnchanftra,  160  ;  kan 
^2hi,  139  ;  kapltana,  128  ;  kapittha,  56 
^Lammarda,  820 ;  karax^jaka,  153 ;  kara 
^Ira,  328 ;  karkandhu,  86 ;  karmara,  45 
luuroa-ran^  45  ;  kaniikara,  35  ;  kata 
^a,   817;   kendu,   294;  kcsara,  293 
^emra,  444  ;  khadira,  575 ;  kliarjQra, 
"554 :    kbarvallika,    160 ;     kharzahra, 


328  ;  koli,  86  ;  kovidara,  160 ;  kshira, 

507  ;  kuberaka,  72  ;  kuchandana,  168  ; 

kunda,  312. 
Lakucha,   426 ;    langalin,   557 ;   lodhra, 

300. 
Madhuka,  289  ;  mallik&,   311  ;   mftlura, 

57  ;  mandara,  1 39  ;  mendhi,  238. 
N&garanga,  53 ;  ii&rai^,  53,  56 ;  narikela, 

5a7  ;  n&rikera,  557  ;  nikochaka,  250 ; 

nili,  135  ;  uiiuba,  67  ;  uipa,  261. 
Otroj,  52. 
Padm&ksha,   194;   palosa,   142;   pauasa, 

425 ;  pama,  347  ;  p&tali,  351  ;  pichu- 

la,   21 ;    pippala,   415 ;    piylila,   127  ; 

plaksha,  414 ;    pundraka,    572  ;   pun- 

DAga,  444  ;  putranjiva,  451. 
Baktaka,  275  ;  rohitaka,  69 ;  rudr&kslia, 

43  ;  mmiu&n,  241. 
SafSdfir,  472 ;  sAj,  354 ;  sAka,  354 ;  sal,  354 ; 

8&la,  26  ;  aftlmali,  31  ;  saua,  144  ;  sap- 

talfi,  311  ;  sarala,  506  ;  savara  lodhra, 

300;   seln,  336;   sephali,   314;  sctu, 

16  ;  sinduka,  677 ;   sinsapa,  149 ;  sir- 

Uha,  176 ;  sobhanjana,  129 ;  sodada,  14 ; 

surfthva,   533  ;  suvama,    164 ;   swftdu 

kaiitaka,  18  ;  syouaka,  347. 
Tall,  549  ;  tftlisapatra,  576  ;  tindiika,  294  ; 

tiniaa,  146 ;  trinar^a,  544  ;  tQla,  408  ; 

tunna,  72 ;  tusha,  222. 
Udumbara,  422 ;  utrej,  52. 
Yaka,  137;  vakula,  293;  vanjula,  166 

vansa,  564  ;  varana,  16  ;  varuna,  16 

vata,  413  ;  vetasa,  559 ;   vetra,    559 

v^japara,  52. 
Yasmin,  678. 
Zambac,  311  ;  ziu  zcid,  389. 


». 
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N.L.  15^-20°,  as  far  as  Timbuktu  on  the  Niger,  according  to  Baitli. — (Qiiaebach 
Veg.  d.  Erde,  u.  123.) 

P.  15.  Capparis  horrida,JAim,  fil. — ^Vem.  UUa  hanUiy  bipua  katUa,  Kamaon. 
P.  20.  Other  species  of  Tamarix,  of  North- West  and  Central  India,  are  1.  T. 
salina.  Dyer ;  Hookv  FL  Ind.  L  248,  a  glabrous,  glaucous  shrub,  with  cordifonn, 
subamplexicaul,  strongly  impress-punctate  leaves ;  j)entandrous  (like  T,  gal- 
Itca,  dtoicOf  and  arHcmata).  Salt  r.nige.  2.  T,  ericotdeSf  Rottler.-— Syn.  Trick- 
CMruaeriandes,  W.&  A.  Fiodi.  40;  wight  in,  t.  ^  B,  Ic.t,  22.  Asmalldecan- 
dious  shrub,  with  foliage  like  the  common  Tamarisk,  but  larger  flowers  ;  seeds 
rostrate,  beak  straight,  feathered  with  long  spreading  hairs.  Common  in  the 
rocky  river-beds  of  the  Dekkan,  often  associated  with  Rhahdia  and  ffamonoya, 
3.  T,  strida,  Boiss. ;  Hook.  FL  Ind.  L  249,  decandrous,  hoary  with  impress-punc- 
tate glands.    Sindh.    Beluchistan. 

P.  28.  Thespaia  Lampas,  Dalzell ;  Bombay  Fl.  19.     T,  populneoy  Correa,  the 
Bendy  tree  of  R)mbay,  Portia  tree  of  Madras. — ^Vem.  Poresh,  Beng.,  a  fast-grow- 
ing tree,  with  cordate,  long-acuminate  leaves,  and  close-grained  wood,  readily 
grown  from  cuttings,  is  often  found  in  gardens  and  avenues  of  Central  India. 
P.  32,  L  20  from  above,  read  "  4"  instead  of  "  6." 

P.  39.  In  Hooker's  FL  Ind.  i.  387,  the  name  O.  ecahrophyUa  is  substituted  for 
G*  tcUrophplla,    The  latter,  however,  is  the  older  and  more  suitable  name. 

P.  40.  (?.  vestilOy  WalL,  should  be  called  6r.  ekutioOf  Royle,  the  name  being 
supported  b^  figure  and  description. 

r.  44.  Hiptc^e  Afculablota,  Gsertn. — Sans.  PundraJxu 
P.  46.  Hooker,  in  FL  Ind.  i.  421,  calls  the  Qarhwal  and  Eamaon  plant,  with 
subcoidate  leaves  and  silky  white  tomentum,  Aspidopterys  WaUichU^  and  the 
eastern  plant,  Nepal  to  Burma,  leaves  not  cordate.  A,  nutans.  Hook.  f. 
P.  47.  Zanthoxylum  (datum  is  found  up  the  Sutlej  valley  as  far  as  Wangtu. 
P.  48,49.  lArnMiiaoMissirMJ^MwrroyaKienigiiiJi^ 
common  in  Burma,  S.  Kurz. 

P.  60.  Skimmia  Laureola.  FL  sweet-scented,  drupes  with  2-3,  l-seeded  car- 
tilaginous kernels.  Flowers  both  in  spring  and  autumn,  according  to  Madden, 
As.  Soc.  Joum.  xviii.  L  606. 

P.  60,  line  16,  add  :  leaves  (of  Citrus)  more  or  less  dentate. 
P.  61  „  26  „  RLbso  calls  the  five  species  accepted  by  him :  1.  (7.  Auranh 
tiunif  the  sweet ;  2.  C,  tndgaris,  the  bitter  orange  ;  3.  C  Limetta  ;  4^  C.  medi- 
ca  ;  6.  C.  limonunu  RIbso  and  Poiteau  classify  what  thev  call  types  or  races, 
with  regard  to  the  shape  of  the  oil-vesicles  in  the  rind,  as  follows :  C.  deeumana, 
with  flat  or  convex  vesicles,  C.  Aurantium,  Lumia,  limonumj  with  convex, 
Bigaradiay  Bergamia,  Limetta^  with  concave  vesicles  of  oil  in  the  rind. 
P.  63,  line  17,  rejorf  *'2000  and  4000"  t»w<<!a</ o/ "  4000  and  3000." 
P.  63  „  22,  add  the  following  remarks  concemingwhat  are  believed  to  he 
wild  oranges  on  the  Nilgiris.  I.  U.  vnUfaris,  Risso  ;  Wight  Ic.  t  967.  On  the 
slopes  below  Kotagiri  and  Kunnur  (Nilgiris),  apparently  wild,  with  laive  elliptic 
dentate  leaves,  petiole  more  or  less  winged,  flowers  large,  white  ;  firuit  orange- 
coloured,  roundish  or  slightly  elongated  or  depressed  ;  pidp  acid  or  bitter.  8. 
(7.  LimAta,  Risso  ;  Wight  Ic.  t  968.  In  the  Orange  valley  near  Kotagiri,  flowen 
Aug.-Sept.,  certainly  wild  ;  a  low,  very  ramous,  erect,  thomv  bush,  covered 
dunng  the  flowering  season  with  a  profusion  of  beautiful  white  fragrant  flowers ; 
leaves  ovate,  dentate,  petiole  winged  or  margined  ;  flowers  small  white,  fruit 
pale  yellow,  ovoid  or  roundish,  terminated  by  a  knob ;  pulp  watery,  add  or 
sweetish,  occasionally  slightly  bitter. 

P.  66.  Feronia  Elephanium.    Wild  in  the  Prome  district,  Pegu,  S.  Kniz. 
P.  68.  Ailanthus  malabarica.    Forests  of  the  Pegu  Yoma,  S.  ^urz. 
P.  60.  Ochna  pumHoy  Ham. ;  Don  FL  Nep.  224,  add  Syn.  0.  sKmo,  Boyle 
I1L166. 
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P.  61.  Bwr$era  terraia,  in  BanDA. — Yenu  7%adU>enf  S.  Kun. 

P.  61,  line  6  from  below,  read  **  Bomodlia  derratOy  Roxbargh  in  Asiatic  Re- 
Bearchesy  ix.  279." 

The  correct  name  of  this  common  and  well-known  tree  has  not  yet  been  finally 
settled.  H.  T.  Colebrooke,  in  a  paper  on  Olibanum  or  F^mkincense,  As.  Res. 
ix.  377  (London  edition  of  1800),  gives  Roxburgh's  figure  and  description  of  it 
under  the  name  of  B,  terrata,  Coleorooke  found  it  frequent  in  the  forest  between 
the  Sone  (Soane)  and  Nagpur  (vem.  Saldt),  on  the  route  by  which  he  travelled 
to  Berar  in  1797,  and  came  to  the  conclusion  that  it  was  tne  tree  yielding  the 
Olibanum  of  commerce.  In  a  note  at  the  end  of  his  paper  he  stated,  tmit  if 
the  genus  had  not  already  received  a  botanical  name,  it  might  have  been  suit- 
ably denominated  Libanus  thuri/era.  In  a  later  volume  of  the  Asiatic  Researches, 
xL  152  (Calcutta  edition  of  1810),  Dr  John  Fleming  published  a  catalogue  of 
Indian  medicinal  plants,  the  names  and  characters  of  new  species  being,  as  he 
says,  transcribed  from  Roxburgh's  manuscript,  and  among  tnein  will  be  found, 
at  page  158,  Boswdlia  thurifera,  Roxb.  (Salai,  Hindi).  Fleming  refers  to  Cole- 
brooke's  paper  in  the  ninth  volume,  and  there  is  no  doubt  that  he  means  the 
same  tree.  It  is  evident,  therefore,  that  Roxburgh,  soon  after  the  publica- 
tion of  Colebrooke's  paper,  probably  by  way  of  compliment  to  the  author's  sug- 
gestion, altered  the  name  from  serrata  into  thurifera.  Since  that  time  bom 
names  have  been  employed  by  different  botanists. — Roxburgh  Catalogue,  p. 
32,  and  Flora  Indica,  ii.  383,  Graham  (Cat  42),  and  Wight  &  Am.  (Pro<&.  174) 
adopt  the  name  thurifera^  while  De  CandoUe  (Prodr.  iL  76^  1825),  Colebrooke 
in  a  paper  on  Bowodlia  (Trans.  Linn.  Soc  xv.  363,  1827),  and  Wallich 
^Cat  8486)  give  the  name  B,  semUa  to  the  same  tree.  De  C^doUe  quotes 
Stackhouse,  Extracts  from  Brace's  Travels  in  Abyssiuia  respecting  the  Balsam 
and  Myrrh  Trees,  Bath,  1815,  as  authority  for  the  name,  but  Stackhouse, 
p.  19,  calls  it  B.  terrcUctf  Roxb.,  and  refers  to  Colebrooke's  paper  in  the 
Asiatic  Researches,  from  which  he  extracts  his  account  of  the  tree.  It  cannot 
be  said  that  either  of  the  names  has  been  more  generally  used  by  botanists,  and, 
under  these  circumstances,  the  older  name,  B.  terrata,  ought  to  take  precedence. 
There  is,  however,  this  against  it,  that  the  leaflets,  Uiough  describea  as  serrate, 
are  obtusely  dentate,  and  often  entire. 

B.  glabrOf  Roxb.,  first  described  in  the  Coromandel  Plants,  iii.  p.  4,  is,  as  ex- 

Slained  at  p.  62,  a  doubtful  species.  Graham  (Cat.  42)  identifies  it  with  the 
k^Ud  of  the  bare  rocky  hills  of  the  Dekkan  and  the  Satpura  range. 

P.  67.  In  Burma,  I  have  seen  Melia  indica  and  J/.  Azedarach  only  cultivated, 
but  S.  Kurz  informs  me  that  M.  indica  is  wild  in  the  Yoma  hills  of  the  Prome 
district,  and  I  find  a  note  in  my  herbarium  that  M,  indica  is  wild  beyond  the 
British  frontier.  This  is  a  subject  for  farther  inquiry.  According  to  Mason, 
the  Penian  LUac  is  called  KamakhOj  and  the  JVeem^  which  is  cultivated  by 
the  Burmans  on  account  of  its  medicinal  qualities,  Thvmbau  kamaiha,  indicat- 
ing importation  by  ship  Uhimbau)  from  beyond  the  seas,  as  in  the  case  of  Tkim' 
bcm  thi  {Carica  Papaya)  and  other  foreign  trees  introduced  into  Burma. 

P.  68.  Boyle,  111.  141,  mentions  two  species  of  Mdia  in  North  India  besides 
the  Neem^  one  the  Bakciin,  the  other  the  Dek;  but  Madden,  in  As.  Soe.  Joum. 
zviii  i  638,  points  out  that  there  is  no  difference  between  them. 

P.  69.  Mdia  campogita  has  the  inside  of  the  staminal  tube  covered  with 
white  hairs,  which  protrude  at  the  mouth. 

P.  69.  Amoara  BohUuka,  common  in  Burma. — ^Vem.  Thitni  (red  wood). 

P.  71.  Sofpmdafdrrifugiiy  Burma. 

P.  72.  The  characters  here  nven  to  distinguish  C.  ierraia  from  Toona  demand 
farther  inquiry  on  the  spot  In  Kunawar,  C.  ierrata  has  its  upper  limit  oppo- 
site Cherg&on. 

P.  75.  Can^'era  BheedO.    Common  in  Prome  district,  S.  Kurz. 
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P.  77.  lUx  odaratOy  Ham.— ^yn.  /.  Berrata^  Royle.  Vem.  Gixrshun,  Gar- 
ioaula,  Kamaon. 

P.  84.  Several  climbing  shrubs  of  this  Order  are  found  in  Central  India  and 
the  sub-Himalayan  forests,  belonging  to  the  tribe  of  Oouaniece,  with  the  ovaiy 
adnate  to  the  ccuyx  :  1.  OouanialeptagtachyOf  DC. ;  Wight  &  Am.  Prodr.  166. 
— ^Vem.  Kaia  lag,  Kamaon.  Leaves  ovate-acuminate,  crenate,  with  5-6  main 
lateral  nerves,  arcuate.  Flowers  greenish  in  long  slender,  panicled  racemes, 
tendrils  simple,  generally  at  the  Imse  of  racemes.  Fruit  dry,  inferior,  with  3 
broad  wings,  \  in.  across,  separating  into  3  coriaceous,  1 -seeded,  indehiscent 
carpels.  Sub-Himalayan  tract  of  Kamaon.  BensaL  2.  O,  microcarpoj  DC. ; 
Wight  &  Am.  Prodr.  167.  Similar,  but  racemes,  oranchlets,  and  ^oung  leaves 
rusty-tomentose  while  young ;  leaves  entire,  glabrous  and  subconaceous  when 
full-grown,  and  smaller  fruit.  South  andproDably  Central  India.  3.  Helinut 
lanceolatu8,-^yn,  Oowmia  lanceolata,  WalL  A  slender  twining  shrub  with 
entire  lanceolate  leaves,  branchlets  ending  in  short  simple  tendrils,  flowers  um- 
bellate, fruit  obovoid,  not  winged,  coriaceous.  Plains  of  N.W.  India,  common 
in  the  sub-Himalayan  tract  of  the  Panjab  and  Kamaon,  ascending  to  4000  ft 
FL  in  May,  June. 

P.  86,  L  10  from  below,  rearl  "  Acajou  "  for  "  AcayouT 

P.  95.  The  shrub  mentioned  as  Paliurus  aculeahu  in  the  BuBsahir  Forest 
Report,  p.  63 — ^Vem.  Thum,  upper  limit  in  Ktmawar  at  Javi — ^is  Sageretia 
theaaTUf,  Brongn.  Paliurus  is  a  shrub  similar  to  ^zyphus,  but  fruit  with  a 
broad  orbicul^  membranous  wing  1  in.  diam.,  of  the  Mediterranean  r^on, 
common  in  Palestine,  found  east  as  far  as  Armenia,  Kurdistan,  and  North 
Persia. 

P.  96.  S.  Kurz  informs  me  that  the  common  VentUago  of  Burma  is  F.  oo^- 
etdaUi, 

P.  99.  £.  Kegel,  in  a  late  paper  on  the  American,  Chinese,  and  Japanese 
species  of  Vitis,  unites  V,  parvifoliay  Roxb.,  with  F.  vulpina,  Linn.,  and  F. 
lanatay  Roxb.,  with  F.  Labrusca,  Linn.  F.  vulpina  and  Labruaca  inhabit 
North  America  and  Japan.  In  the  same  paper  he  advances  the  opinici^  that 
F.  vini/era  is  no  original  species  at  all,  but  tne  product  of  long-con^ued  cul- 
tivation of  the  two  last-named  species.  It  is  tme  that  the  grape-vine  agrees 
with  them  as  well  as  with  F.  parvifolia  and  lanata,  in  pentamerous  flowers 
and  petals  coherinfi[  at  the  apex ;  but  its  cultivation  commenced  in  Westen 
Asia,  and  neither  V.  Icmata  nor  parvtfoliOf  nor  any  of  the  forms  of  F.  Labru$ca 
and  vtUpinay  have,  as  far  as  I  am  aware,  been  found  in  Western  Asia. 

Pp.  99-101.  Vitis  UMolia,  lanatOy  indica,  adnata^  lanceolaria^  are  common 
in  Burma,  S.  Kurz.     FT  himalayana  is  foimd  in  Kunawar  as  far  as  IJniL 

P.  102.  Leea  macrophtflla.    Common  in  Burma. 

P.  104.  At  high  elevations  the  Indian  Horse-Chestnut  is  bare  in  winter,  the 
young  leaves  appearing  some  time  before  the  flowers.  The  buds  are  small  and 
membranous,  tnose  of  A.  Hippocastanum  are  laige  and  viscid.  Cultivated  in 
Kunawar,  upper  limit  in  the  valley,  Jangi  on  the  right  and  Pnrbani  on  the  left 
side. — Vejm.  PiL 

P.  114.  Staphylea  Emodi,    Kunawar  as  far  up  as  Chergaon. 

P.  117.  SaJbia  campanvlata  has  purple,  not  green  flowers ;  the  flowers  of  ^. 
paniculata — Vera.  Bakal  pata — Ifamaon,  are  yellow,  and  the  ripe  fruit  of  an 
ultramarine  blue  (Madden). 

P.  117.  Character  of  Anacardiacecey  add  :  ovaijr  free. 

P.  118.  In  Kunawar  upper  limit  of  Rhus  Cotinus  above  Wangtu,  and  of  R. 
semialatat  Umi 

P.  122.  Pistaeia  irU^errima,  J.  L.  Stewart.  Upper  limit  in  Kunawar: 
Umi  on  the  right,  and  l^ba  on  the  left  bank. 

P.  152.  Dailhergia  volubilis.    Common  in  Burma,  S.  Kun. 
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P.  154.  Demi  ro&njta.  In  Borma,  vern.  ThiiptMon^nad  />.  Krowee,  Roxb. 

P.  1&8.  Acrocarputjraxinifoliua,    Banna,  S.  Kun. 

P.  162.  Bauhima  Vahlu.    Banna.  8.  Kan. 

P.  167.  Line  6  from  below,  read  *^Mimo9a  teanderu,  Linn.*' 

P.  174w  FMeeolcbium  lobatuMf  Benth.,  is  a  large  tree  in  the  moiBter  forests 
of  Borma,  with  large,  lobed  pods  and  seeds  similar  in  size  and  shape  to  those  of 
ErUada  scandens  ;  eaten  as  a  condiment  in  Burma.  FL  Jan.,  f^b.  (Tanym^ 
Barm.)    Also  Indian  Archipelago. 

P.  175.  Albizna  proeerau  Incuan  Archipelago,  Philippine  Islands,  and  North 
Australia. 

P.  176.  AWizzia  LMek.    Burma,  S.  Kurz. 

P.  177.  Albizzia  JuUbnesin.  In  the  Kunawar  valley  extends  as  far  as 
Wangtu. 

P.  179.  Albuzia  amarti.    In  Eamaon.  Madden. 

P.  180.  Acacia  arabica^ — Sans.  Khaaira. 

P.  181.  Line  24  from  below,  dde  *' uniformly  distributed." 

P.  183.  A,  ebumea  has  sometimes  5  or  6  pairs  of  pinnao.  The  twisted  and 
broad  pod  represented  in  1. 199  of  Roxb.  Cor.  Pi.  does  not  belong  to  this  species  ; 
it  may  possibly  belong  to  A.plam/rafu,  W.  &  A.  Prodr.  276,  a  small  thorny 
tree  of  South  India,  which  differs  from  A .  dmmea  by  having  the  shorter  spines 
crooked,  not  straight  The  Acacia  from  Kamaon(iiAe«),  mention^  at  p.  180 
under  A.  Laironum,  is  probably  a  villose  variety  of  A .  «mmea.  This  appears 
from  the  full  description  given  by  Madden  in  p.  631  of  Ms  second  paper  on  the 
Terai  and  outer  mountains  of  Eamaon  (As.  Soc  Joum.  xviiL  i.  631).  Young 
branches,  petioles,  and  thorns  very  villous  with  rufous  down,  pinnsB  2Mi,  leaflets 
4-10 ;  flowers  white  ;  pods  in  umb«ls  of  3-7,  flat,  smooth,  linear,  nearly  straight, 
pendulous,  3-8-seedea,  3-5  in.  long,  less  than  a  quarter  of  an  inch  broad,  the 
t>order  with  a  long  shallow  sinus  ^tween  each  seed.  All  this  agrees  well  with 
A,  ebumea,  except  the  colour  of  the  flower.  Common  in  Gkurhwal  up  to  the 
Gkmges,  but  apparently  confined  to  the  banks  of  the  streams  and  rivers  where 
they  enter  the  plains  and  Doons. 

P.  184.  Mr  Bentham  informs  me  that  A,  rupestris  is  closely  allied  to,  and 
perhaps  not  specifically  distinct  from,  A.  Senegal^  Willd.,  which  is  synonymoas 
with  A,  Verelcy  Quill,  et  Perr.,  mentioned  at  p.  186. 

P.  191.  Prunus  perdca,  cultivated  in  Kunawar  as  far  as  Sungnam  on  the 
right,  and  Morung  on  the  left  bank. — Vem.  Rek, 

P.  194.  Line  6  from  above,  read  "  for  "  instead  of"  but." 

P.  195.  Frunus  Mahaleb,  Mountains  of  Greece  in  the  region  of  the  Silver 
Fir. 

P.  196.  Prinsepia  utilis.  Found  in  Kunawar  as  far  as  Umi. — ^Vem,  Beklina, 

P.  .196.  RiAus  cordifolius,  Don — Vem.  KcUrola,  katrota,  Almora,  is,  accord- 
ing to  Madden,  synonymous  with  R,  tUiaceus, 

P.  199.  Two  more  species  aro  nitoitioned  by  Madden  in  As.  Soc.  Joum.  xviii. 
L :  Bvbus  hypargyrus,  Edgew.,  with  red  flowers  and  yellow  woolly  fruit  Crest 
of  Chinar  near  ^aini  Tal — ^p.  605.  R,  affinity  Madden,  near  R,  flavuB^  Ham., 
very  green  and  ^[ossv.    Gagar  Pass,  Binsar,  to  7300  ft,  in  shade  only — ^p.  624. 

P.  202.  RosaWeimanc^ — Vem,  Ring  yaU.  Commences  at  Pangi  in  Kimawar. 

P.  204.  Pyrus  Pashia,  Hamilton  in  Don's  Fl.  Nep.  236,  is  the  older  name, 
and  should  take  precedence  of  P.  variolosa^  Wall.   In  kunawar  as  far  up  as  Umi 

P.  208.  Phottnia  japonica — Syn.  Eriobotrya  lapcnuxi,  Lindley ;  W.  &  A. 
Prodr.  302 ;  Wight  Ic  t  226  ;  MetpUm  japontca,  Thunb. ;  Roxb.  Fl.  Ind.  ii. 
510 ;  Bot.  Reg.  t.  365  ;  the  LoqaaJt — ^is  a  well-known  fruit-tree,  indigenous  in 
Japan  and  China,  and  now  cultivated  in  Bengal,  South  and  North- West  India* 
Leaves  large,  lanceolate  or  ovate-lanceolate,  tonientose  beneath,  with  prominent 
lateral  nerves,  flowers  white,  fragrant,  in  terminal  tomentose  panicles. 
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P.  216.  Parrotia  Ja^^quemowtiana.  In  Eunawar  near  Shoang  at  9000  ft— 
Vem.  Sha, 

P.  219.  Line  12  from  below,  read  "  fnalabariea"  and  "  parv^fiortu" 

P.  221.  Cambretum  deeandrum.    Bunna,  S.  Run. 

P.  223.  S.  Euiz  makes  Fangah,  Bunn.,  a  distinct  and  new  speciesy  T,  tomen" 
tdUiy  marked  by  a  glabrous  smooUi  calyx-tube,  smaller  fruit,  and  more  cojaoos 
cupreous  pubescence. 

r.  226.  For  an  account  of  the  Ttuseh  silkworm  {JPhaJUma  FcuMa)^  which 
lives  on  the  leaves  of  Terminalia  tametUoia  and  Zuyphtu  Jvivha  in  Behar, 
see  Roxb.  in  Trans.  Linn.  Soc  viL  33. 

P.  246.  According  to  another  account,  the  Frickly  Fear  was  destroyed  in 
1849-60  in  the  Jalandhar  district.  The  insect  was  collected  largely  by  the 
cloth-dyers,  and  yielded  a  brilliant  colour. 

P.  255.  Accon&ng  to  Dr  Stewart,  Lonicera  anguttifoUa  is  common  in  Zans- 
kar,  Ladak,  Nubra,  ascending  to  15,000  ft — Notes  of  a  Bot  Tour  in  Western 
Tibet,  Trans.  Bot  Soc.  Edin.  1869,  p.  207.  Is  this  not  L,  mnoKt,  Jaoqnem.  ? 
Z.  glaucoy  H.  £.  &  Th.  Joum.  Linn.  Soc  iL  166,  a  small  shrub,  with  linea^ 
oblong  obtuse  leaves,  glaucous  beneath,  and  lanze  ovate-oblong  ciliate  bracts, 
common  in  Zanskar,  Piti,  Nubra,  Pangong  lake,  Tibet,  13,000-16,000  ft 

P.  258.  Madden  (As.  Soc.  Joum.  xviiL  L  609)  ^es  the  following  additional 
yem.  names  for  some  of  the  Vibwmwms  of  the  NrW.  Himalaya :  1.  V,  coiim- 
Mium  (black  fruit),  Guya,  Eamaon.  2.  V.  Mtdlahc^  Hamilton  in  Don's  Prodr. 
¥\,  Nep.  141,  which  name,  being  older,  should  take  precedence  of  F.  steUula- 
tunif  Wall.,  with  abundant  red,  bitter  fruit  Erif  Simla.  3.  V./cBiaUfDt- 
caisne.    GUya,  Eamaon ;  Thelaitiy  Bussahir. 

P.  260.  Samlmcus  adnata^  WalL  ;  H.  f.  &  Th.  in  Joum.  Linn.  Soc  ii  180,is 
an  undershrub  with  furrowed  branches  and  red  berries  of  Sikkim  (6000-11,000 
ft)    Nepal,  and,  according  to  Boyle  HL  236,  on  the  mountaios  of  Kashmir  (f) 

P.  269.  A  species,  nearly  allied  to  WendUmdia  tincUma,  is  W.pubenUa,  vO. 
Prodr.  iv.  412.  Leaves  with  less  prominent  lateral  nerves,  and  long  hairs,  pe^ 
ticularly  along  midrib  and  nerves.  Corolla-tube  funnel-shaped  (not  tabular,  as 
in  W,  tinctorta)^  twice  or  barely  twice  the  length  of  segments.  Anthers  linear 
(not  elliptic,  as  in  fT.  tinctaria).  Common  in  JKamaon  and  Qarhwal,  asoending 
to  4000  It.    Nepal. 

P.  282.  Rhod,  Anthcpoff(m,—Y&nL  TaUir,  Bussahir.  Sans.  TdHsa  patra 
(Madden). 

P.  299.  Symplocos  ramosissima  (nervosa),  of  Madden  Joum.  As.  Soc  xviiL  L 
625,  is  *'  evergreen,  with  beautifully  glossy  leaves,  common  on  the  nor^  side 
of  the  Gagar  Pass,  and  in  similar  slmdy  places  on  Binaar,  Bura  Pinnath,  and 
Panjok  Ehal  in  Qarhwal,  from  6000-8000  ft." 

P.  303.  Fraadnus  exceUiory  Linn. — Ash,  Esche^  German  ;  Frhu^  French. 
Weight  34-52  lb.,  according  to  Dr  Hurst's  edition  of  Tredgold,  454  (1871). 
Norminger's  data  correspond  to  35-58  lb. 

P.  304.  In  Eunawar  F,  Moorcroftiana  is  found  as  fiur  as  Spui  on  the  right, 
and  Namgia  on  the  left  bank. 

P.  305.  Sckr^bera  swietenioides, — ^Vem.  Ohant,  ghaWta  (not  ghatU^  patdi^ 
ghanta  parali  {Bell  Bianonia),  Bandelkhand. 

P.  307.  The  name  OUaferruaineOf  Boyle,  ought  to  take  precedence  ci  O.eut 
pidata  of  Wallich's  Catalogue,  being  supported  oy  description  and  figure. 

P.  310.  LiguUrum  compactum,  common  by  brooks  in  the  warmer  vaUeys  ot 
Eamaon  and  Eyuntal  near  Simla,  has  a  very  bitter  leal — Madden.  As.  Soc 
Joum.  xviiL  L  633. 

P.  318.  Btiddleiapaniculatar—YeTii.  DHaheria;  ascends  to  7500  ft  in  Eamaon 
(Madden). 

P.  334.  Pergtdaria  pallida,  Eosilla  at  4000  ft  (Madden). 
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P.  341.  Edgeworih,  GatoL  of  pL  fuand  in  the  Bauda  district,  maintains  3 
Apecies  of  Bhabdia  :  1.  R,  vkninea  *  2.  H.  sertceoj  Edi;cw.,  with  silky  pubescence, 
steius  procumbentp  as  thick  us  one  s  wrist,  and  5-6  ft.  lone,  abounds  in  the  bed 
of  the  Sarju  river,  ascending  to  2500  ft. ;  3.  KfluvialUt  ^gew.  {glabra  in  List), 
wholly  glabrous,  very  peculiar  in  habit,  growing  upon  granite  rocks  in  the 
bed  of  the  Ken  river,  Banda,  often  submerged  for  weeks,  its  long  branches  hang- 
ing down  into  the  water  when  the  rocks  are  left  exposed.  These  branches  are 
so  flexible  and  tough,  that  they  may  be  tied  in  a  knot  without  breaking. 

P.  361.  The  following  interestingdata  regarding  the  durability  of  Tecuc  timber 
in  Bengal  were  communicated  to  me  by  J.  C.  Marshman,  C.S.I.  :  The  fort  of 
the  Dutch  settlement  of  Chinsurah  was  erected  about  the  year  1695,  and  the 
beams,  the  scantling  of  which  was,  if  I  rememl>er  aright,  12  in.  by  15,  were 
brought  from  the  Teak  forests  in  Java.  The  settlement  was  transfeired  to  the 
Engbsh  Government  about  the  year  1826,  when  the  old  fort  was  pulled  down 
to  make  room  for  )>arracks,  and  the  beams  which  I  saw  were  all  as  sound  and 
perfect  as  when  they  were  put  in.  Moreover,  the  Shah-in-Shah,  a  vessel  built 
at  Cochin  of  Malaoor  Teak,  which  sank  in  the  Sundarbaus  some  thirty  or 
thirty-five  years  ago,  was  authentically  known  to  have  been  at  tlie  time  more 
than  a  hundred  years  old. 

P.  364.  OUrodendron  St^tJionanthus. — Sans.  Barhai*af  hnUimani. 

P.  369.   Vitex  Negundo. — Sans.  JSinduka. 

P.  379.  In  a  subsequent  paper  (Joum.  As.  Soc.  xviii.  i.  632)  Madden  cidls 
Teiranthera  Roxhurghii,  Garoijaury  which  is  right. 

P.  386.  Daphne  jMjtt/ruceOy  Wall.— Veni.  Bludlu  soiing,  hlMltui,  Nepal,  de- 
scrilied  and  figurecl  in  As.  Researches,  xiii.  :)85,  under  the  name  JJ,  cannaldna^ 
Lounsiro.  There  are  2  varieties  in  Kauiaon,  according  to  Madden,  As.  Soc.  Joum. 
xviii.  i.  610;  one  with  white  flowers  and  yellow  frmt,  4(KK)-8000  ft. — the  other 
with  purple  iiowers  and  fruit,  700()-«(KX)  ft. 

P.  387.  A^uUarui  AgaUoclia. — Sans.  A(jw*Uy  agaru, 

P.  418.  It  IS  remarkable  that  the  Fig,  though  a  soft-wooded  tree,  is  long-livciL 
Pliny  mentions  several  aged  wild  Fig-trees  in  Rome,  among  others,  one  in  the 
Forum  existing  in  his  time  (70  a.d.)  under  the  shade  of  which,  according  to 
trotlition,  the  wolf  hod  suckled  lionuilus  and  Remus.  Whatever  the  truth  of 
this  and  similar  stories  may  be,  the  Fi^-tree  in  Italy  attains  a  great  age. 

Dr  Cleghom  believes  that  the  wild  Fig-tree  in  Kaghan  may  be  only  F,  virgata. 

Garden  Figs  (with  eatable  fruit)  have  re})eatedly  been  raised  from  the  seeds 
of  the  wild  (Japrifig,  and  the  two  kinds  are  certainly  of  the  same  species. — 
(Targioni  Tozetti,  Historical  Notes  on  the  Introduction  of  Various  Plants  into 
Tuscany,  Journ.  Hort.  Soc.  1864,  168.) 

P.  424.  In  general  appearance  F.  tuberculatdf  Wall.,  agrees  with  the  speci- 
mens which  Wall  ich  distributed  under  F,  lanceolatUf  Roxb.  (Cat.  No.  4512), 
and  with  the  Burma  specimens  of  F.  ptfrrlvocarjm,  Kurz.  Roxburgh's  descrip- 
tion, and  his  III.  in  herb.  Kew,  No.  1736,  also  agree  as  far  as  they  go  ;  the 
question  is  whether  the  Burma  shrub  and  the  plant  cultivated  in  the  Calcutta 
&)t.  garden  show  the  same  structure  of  the  female  flower.  This  I  have  been 
unable  to  verify.  This  species,  whatever  it  may  be  called,  should  not  be  con- 
fused with  F,  pyriformU,  Hook.  &  Ani.  ;  Benth.  Fl.  Hongk.  328  ;  Miq.  Ann. 
iii.  294,  a  shrub  with  similar  leaves,  which  grows  in  similar  localities,  in  water- 
courses, and  between  rocks  in  torrents  in  iSist  Bengal,  Bunna,  and  China,  but 
has  pedunculate  receptacles  in  the  axils  of  the  leaves,  and  does  not  belong  to 
the  section  Covdlia, 

P.  424.  F,  ChinclM,  Roxb.  iii.  534,  is  (doubtfully)  identified  by  Madden  (As. 
Soc.  Journ.  xviii.  i  644V  with  F,  squamosa,  Roxb.  531.  A  shrub ;  at  the  foot 
of  the  mountains  a  snuill  spreading  tree  (Madden).     Leaves  alternate,  rough,  3- 
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nerved,  with  dintant  veins  running  into  each  other  alpng  the  margin  of  the  leaf; 
petioles  very  short,  huiiy.  Fruit  axiUai^,  Holitar/,  sessile,  rough,  globular, 
about  the  sixe  of  a  small  gooseberry  (Hardwicke  in  As.  Soc.  Res.  vL  379). 

P.  446.  Jiisclioffiajavamca,  Blume ;  Bedd.  FL  Sylv.  t  269. 

P.  48().  A.  De  Candolle  distinguishes  Q,  Bcdoct,  Giiff.  (Afj^hanistan),  from  Q, 
IleXy  Linn.,  mainly  by  the  pubescence  on  the  under  side  of  uie  leaves,  "  Stelle 
planee,  parenchyma  sub  linibo  te^^teA  iis  Q.  IlicU  triplo  minores,  puncto  cen- 
trali  magis  distincto,  radiis  gracilioribus  et  multo  brevioribus."     1  have  been 
unable  to  trace  any  essential  difference  in  the  pubescence  between  the  Afghanis- 
tan and  Kimawar  specimens  on  the  one  hand,  and  those  of  Spain,  France,  and 
Greece  on  the  other.    As  regards  shape  and  spinescence  of  the  leaves,  the 
Afghanistan  and  Indian  specimens  show  the  same  variations  ait  those  from  the 
Mediterranean  ;  there  is  no  difference  in  cup  and  gland,  and  the  only  point 
apparently  of  any  importance  is,  that  the  anthers  are  hairy  in  fdl  Eastern  speci- 
mens, while  the  Me(literraiiean  tree  has  sometimes  glabrous,  sometimes  hainr 
anthers.  i 

P.  553.  The  branching  Date- Palm  at  Indorc  is  figured  in  Jour.  Ag.  Hort. 
Soc.  Ind.  iv.  N.S.,  1873. 

The  follon^nng  names  of  s^^ecies  should  be  written  with  small  initials: 
Berheris  kujtamiretms,  p.  12  ;  SSalnwlia  malaharicc^  p*  31  ;  BcUsamodsHdron 
gileadense,  p.  65  ;  Zizyphusy  var.  hysudri/xif  p.  87  ;  Piptadenia  oudJuntiti 
p.  168 ;  Prunus  avium,  p.  193 ;  P^rus  tumaoneTisis,  p.  206;  Aralia  caik- 
miruxtf  p.  248  ;  WtUughbeia  martabani<:a,  p.  320.  The  following  should  have 
larce  initials  :   Swietenia  Chlororylont  p.  74  ;  BkuB  Kahnmngee,  p.  122. 

The  spelling  of  the  following  Sanskrit  and  Arabic  names  should  be  corrected: 
Swdda,  p.  18 ;  Sdlmali,  p.  31  ;  Nagaranga,  NdranJ,  p.  56 ;  McUura,  p  57 ; 
KaMia,  p.  72  ;  I)iaby  p.  98  ;  NlHf  p.  135  ;  Jaydjjayantiy  p.  137  ;  SiiMapa^y, 
149  ;  Kharavallikd,  p.  160  ;  Chukrd,  cfUnc?id,y.  163 ;  Paamdks^ui  (doubtful), 
]).  194 ;  Baheduka,  p.  222  ;  IIarttal%  p.  223 ;  DJtatri  pushjntd,  p.  238 ; 
Ddtinvft,  ru7nman,  p.  241 ;  MallUcdj  asjthotd,  saptcUd  (Ydsmin,  Persian), p. 311 ; 
Af/ugma  cfUuida,  p.  325  ;  KaravtrOy  \\  328 ;  Sf/ondka,  p.  347  ;  TfHoy  p.  408 ; 
JidkcHfnmhara,  p.  423 ;  Pvtranflva,  p.  451  ;  DhdtA,  ]>.  454  ;  Bhurja,  p.  45^. 


ANALYTICAL  KEY 


•       »' 


ANAL^ 


NORTH-WEST  HDIALAYA. 


Cro 


1.  Pinns 
fdU, 

YouDgyOTale; 
long  oTftlfl^ 

bnMdiflhtfln 


Oainressiutor- ;  8.  JonipeniB  ex- ,  9.  Taxoit  l»c- 


olosa,  Don. 


ceLia,  Bieb. 


ng  oonioal,   like ;  Like  7,  diffase,  irre- 
fi^ardcn  cypreu.  guliu*. 


BraBehtt '  Bigin  Ugh,  Aogin    lowish,     of  Begin  low,  Uurgo,  na- ;  Trunkshortornono, 


cata^L. 

Broad  oval,  irr^ga- 
lar. 


ofatrttia      aomawoat,    1  young  horiiontal,  •     merous,     spreod- 
thtopta.        aponnred.     1  sub-deolining ;  of      ing,     difTuBe,    an 


Oolmnr    of 


Bark 


•  ••• 


LMTei. 


DaratiOB 
of  leavM. 

COBO.       ••• 


I  old  horizontal, 

'   with  drooping, 

subdivided  upe. 

YooDff,  light;  foung^bluish green; 
dan  green,   j  old,  darker,  like 
J  (but     browner 
than)  6. 

Boaf^,mj  pl^rown,  smooth,  sul- 
aiM  €Meip  m  cate,  fibrous,  peel- 
lar  furrowB.     ing  off    in   long 
stripe,  often  sub- 
twisted. 


exaggeration  of  9. 


6-18*   long,  inloale-like 
stiff,  erect,  in 
sistentsheatl 
riong. 


I,  quadri- 
f ariously  oloee  im- 
bricate. 


2— 8  years. 


? 


Bipo. 


Pendulous  suttlobular    or   sub 
bular    or   a   oval,  6"  long,  Ij" 
youn^ ;  old, '   ^rth,  fu80ous,blu 
oal,  w'  long  ish,  glaucoacent. 
girth  at   b 
brown.  * 


With    very 
knobby 
pendsteni. 


unlike  3. 


not 


Rather  like  7.  but 
smoother,  and 
more  flaky. 


Aa  of  7  nearly. 


branches  lax,  ina- 
gular. 


Darkish  green. 


Toung,  silvery,  old, 
smooth,  brown, 
fibrous,  compact, 
not  sulcato^  peel- 
ing off  in  layers. 


Flat,  falcate,  en- 
tiro,  sharp  muo- 
ronate,  alternate 
distichous. 


scale  with 
ISsoets. 


(Oct)  Apr. 


stobor,  Nov. 


Galbulus6'6"diam.; 
young,  yellowish 
green,  npe  dark 
purple  or  Dlack. 


Sub -drupe,  4-5^" 
long,  l*.lj'girtfi, 
cup  red,  fleahy, 
nucule  greenish 
olive. 


September  onward. 


Sopiember  to  Jan. 


-m 
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SANSKRIT,  ARABIC,   AND   PERSIAN   NAMES. 


Achyuta,  277  ;  agaru,  577 ;  agiiivftla, 
238  ;  agiiro,  577  ;  aiiiub,  98  ;  akbota, 
497  ;  akshota,  497  ;  alte,  502 ;  ftmala- 
ka,  454 ;  amra,  125  ;  anir&taka,  128  ; 
aii&r,  241  ;  augur,  9S ;  ankola,  250  ; 
ar&k,  815 ;  aralu,  58 ;  arishta,  106 ; 
arjuna,  224 ;  arka,  331 ;  arushkara,  124; 
aaana,  225  ;  asoka,  166  ;  osphotH,  311 ; 
asvakarna,  26  ;  avigua,  320  ;  ayuguia 
chhada,  325  ;  ayuk  chhada,  325  ;  az&d- 
dirakht,  67. 

Badara,  86  ;  baheduka,  222,  578  ;  band- 
huka,  275 ;  barbara,  577  ;  bod,  463  ; 
bhall&Uka,  124;  bliQija,  458;  bilva, 
57 ;  brahmani,  577. 

Champaka,  3 ;  cbandaua,  398 ;  clulra, 
127  ;  cb&miaghz,  497 ;  cbiufir,  484  ; 
chincbft,  163;  chiikill,  163. 

miima,  241  ;  devadAru,  516  ;  dh&tri,  454 ; 
dlifttrl  pushpitS,  238,  578  ;  dr&ksha,  98. 

Krauda,  445. 

Gnnja,  139;  guvaka,  551. 

Haritakl,  223. 

Inab,  578  ;  Irak,  315  ;  irak-liindi,  316. 

Jambira,  52 ;  iambu,  233  ;  jambula,  233 
jayft,  137  ;  jayanti,  187  ;  jenibat,  171 
jMvuka,  20. 

Kabbar,   14  ;  kacbha  or  kachcbha,   72 
kadamba,    261  ;    k&kodumbara,    423 
kakubha,  224  ;  k&nchanara,  160  ;  kau 
ohi,  139  ;  kapitana,  128  ;  kapittha,  56 
karaniarda,  320;  karanjaka,  153  ;  kara 
vira,  328 ;  karkandhu,  86 ;  kanuara,  45 
karma-ranga,  45  ;  karnikara,  35  ;  kata 
ka,    317;    kendu,    294;  kesara,   293 
kesara,  444  ;  khailira,  575 ;  kharjQra 
554;     k]iar\'allikn,    160;     kliarzahra 


328  ;  koli,  86  ;  kovidara,  160 ;  kshira, 

507  ;  kuberaka,  72  ;  kuchandana,  168  ; 

kunda,  312. 
Lakucha,    426 ;    langalin,   557 ;   lodhra, 

300. 
MadhQka,  289  ;  mallik&,   311  ;   mftlura, 

57  ;  maudara,  1 39  ;  mendhi,  238. 
N&garanga,  63;  n&rai^,  53,  56;  narikela, 

557  ;  D&rikera,  557  ;  nikochaka,  250 ; 

nill,  135 ;  niiubu,  67  ;  ulpa,  261. 
Otroj,  52. 
Padm&ksba,   194;   palfisa,   142;   paoasa, 

425 ;  pama,  347  ;  p&tali,  351  ;  pichu- 

la,   21 ;    pippala,   415 ;    piyftla,    187  ; 

plaksha,  414 ;    pundraka,    572  ;   pun- 

Dftga,  444  ;  putranjiva,  451. 
Baktaka,  275  ;  rohitaka,  69 ;  rudr&kalia, 

43  ;  nimman,  241. 
Saf^&r,  472 ;  sfij,  354 ;  s&ka,  354 ;  sAl,  854 ; 

8&la,  26  ;  s&lmali,  31  ;  saua,  144  ;  Bap- 

talil,  311  ;  sarala,  506  ;  savara  lodhra, 

300;   seln,  886;   sephali,   314;  sctu, 

16;  siuduka,  577;   sinsapa,  149;  air- 

isha,  176 ;  sobhanjana,  129;  sodada,  14 ; 

surfthva,   538  ;  suvania,    164  ;   swAdu 

kantaka,  18  ;  syon&ka,  347. 
Tali,  649  ;  talisapatra,  676  ;  tindnka,  294  ; 

tinisa,  146 ;  trinar^a,  544  ;  tala,  408  ; 

tiinna,  72 ;  tusha,  222. 
Udunibara,  422  ;  utrej,  52. 
Vaka,  137  ;  vakula,  293;  vanjula,  166 

vausa,  564  ;  varana,  16  ;  varuna,  f6 

vata,  413  ;  vetasa,  559 ;   vetra,    559 

vgapara,  52. 
Yasmin,  578.  '■ 

Zambac,  311  ;  ziu  zcid,  389. 
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VERNACULAR    NAMES. 


Abnfls,  294  ;  ach,  277;  acha,  162 ;  achftr, 

127  ;  ack,  277  ;  add,  255,  257  ;  aglni, 
687;  agati,  187;  aggai,  2;  agla,  166, 
172,  189  ;  a^aia,  95  ;  agniQii,  78 
Sgnian,  866  ;  agno,  78  ;  ahala,  892 
mbllber,  689 ;  Sin,  156 ;  aOah,  188 
ain,  225;  ainahi,  277;  ainta,  466 
■in;  156 ;  aita  lagQla,  44 ;  ajftnta,  838 
ik,  831 ;  ak,  331 ;  akata,  429 ;  akanl, 
250 ;  akhe,  198 ;  akhi,  1^7 ;  aUuftri,  208 
akhor,  497  ;  akhOim,  250;  ikhota,  497 
akhmi,  198 ;  akhrot,  497 ;  akol,  260 
akok,  250;  akoria,  120 ;  al,  277 
Slach,  197;  alangi,  260 ;  ali,  164 
ftliah,  197  ;  alia,  404  ;  allidi,  277 
alleri,  277 ;  allian,  252 ;  aloftl,  243 
alQcha,  192  ;  am,  126  ;  amalgikch,  194 
amaltifl>  164;  amftra,  128;  amU,  888 
ambid,    454 ;    ambali,    454 ;    ambftrft, 

128  ;  ambat,  284  ;  ambodha,  128 
ftmbi,  125  ;  ambia,  296 ;  ambli,  163 
EDiblOy  452;  ambre,  259  ;  ftmi,  118 
amila,  101  ;  Jlmla,  454  ;  amlSi,  85 
amlftnch,  213  ;  amli,  159,  163,  447 
amliiicha,  258  ;  amlika,  464  ;  amlok, 
297  ;  amlOsa,  159 ;  amlak,  297  ;  amnia, 
85  ;  amra,  128 ;  amifli,  482  ;  amrer, 
405 ;  ftmri,  125 ;  amritphal,  62 ;  amrola, 
259 ;  amrQd,  232 ;  amrOt,  232  ;  amti, 
284  ;  amudanda,  12  ;  amar,  128 ;  amat, 
897  ;  an,  404  ;  ftn,  409  ;  anftr,  241  ; 
ancha,  1 96  ;  anerti,  445  ;  angan,  302  ; 
angiSr,  280  ;  angncra,  449  ;  anj^u, 
802  ;  angar,  98  ;  anguti,  453  ;  anjan, 
162  ;  anjani,  224 ;  anjir,  280,  418, 
419  ;  anjiri,  420  ;  anjan,  224  ;  ankot, 
96 ;  ankri,  197 ;  ftnkri,  197 ;  ankria, 
326  ;  anteri,  34  ;  anvalla,  46  ;  aola, 
454 ;  aor,  191  ;  aor,  192 ;  apQrs,  638  ; 
arand,  445  ;  arara,  278 ;  arbambal, 
248  ;  ardawal,  281  ;  areinj,  184  ;  arg- 
hawau,  132  ;  ari,  259  ;  arinj,  184 ;  ar-; 
jan,  224  ;  arjftn,  431  :  arjuu,  224,  339  : 
aijuna,  224 ;  arjuua  sadra,  224 ;  ar- 
junna,  440  ;  arkanla,  489 ;  arkhar,  60  : 


arkhar,  119,  120,  121 ;  arkol,  119,  120, 
131  ;arlii,  166,  347 ;  ami,  363  ;  anaiii, 
225 ;  am,  191  ;  ini,  281  ;  arlla,  68 ; 
amr,  280 ;  aaftn,  476  :  aauia,  449 ;  as- 
anna,  449  ;  aahta,  169  ;    aahto,  159 ; 
aahfllk,  387  ;  bid,  289  ;  askQta,  214 ; 
•aki&tar,   214  ;   aamftnla,   601  ;    asna, 
226  ;  aaoja  paharphnta,  99  ;    aaok,  5, 
166  ;  asoka,  166  ;  aaoloai,  6  ;  asrelei, 
22 ;  aanin,  226  ;  asaatna,  226  ;  aann, 
226  ;  aaaar  munm,  847  ;  aawj.   670  ; 
ata,  6 ;  atki,  283  ;  atolgin,  286 ;  angi, 
304  ;  annrBy  464 ;  aim,  464  ;  awa,  404 ; 
awal,  166,   189;   ayU>,   280;   ayatta, 
280  ;  ayin,  226 ;  azid-dirakht,  67. 
Babanmg,    284;  babbar,   180;    babbfl, 
188 ;  babool,  178 ;  babftl,  183 ;  babul, 
180 ;  babur,  180 ;  bacha,  468  ;  bada, 
463,  466;   badtai,  190,    494;   badar, 
628,  639  ;  badha,  468  ;  badlo,  80  ;  bad- 
ror,  877,  378 ;  badu  mann,  430 ;  ba^ 
nn,  476  ;  bigriwlla  dsrim,  80 ;  baiiamb, 
128  ;  bahan,  474  ;  bahera,  222 ;  bahn, 
474  ;  b&hiil,  87 ;  bai,  65  ;  baikal,  81 
bains,  463 ;  baiiala,  836 ;  bairi,  243 
bairsingi,    349 ;    bsishi,    463 ;   bajtir, 
625,  649  ;  bakain,  68  ;  bakalpata,  674 
bakalwa,    452 ;    bakam,    166 ;    bokar, 
366  ;  bakar,  263  ;  bakarcba,  866,  455 
bakardharra,  399;  bakaija,  399;  bakbin, 
255;    bakkiaroek,   119;    baldi,   227 
bakra,  82;  bakshd,  463  ;  balanja,  372 
balda,  222 ;    balkubiuis,   667  ;    balrt, 
222  ;  balat,  480;  bamanr,  253 ;  bambd 
392 ;  bamboo,  568  ;  bamora,  253,  285 
bamtsQnt,  206 ;  bamOl,  183 ;  ban,  85 
892,  482 ;  bana,  869 ;  banarisb,   802 
ban-bakhni,  114 ;  ban  bakhnm,  257 
ban  bakur,  268 ;  banchar,  482 ;  ban 
chir,  806 ;  banchir,  78 ;  banchor,  78 
banda,  248;  banda,  892,  394,396,897 
l>au  dakhQr,  306 ;  bandara,  240  ;  ban 
tlaru,  286  ;  bandcra,  113  ;  bandir,  151 
bandui-gi,  113  ;  banga,  481 ;  bang  re, 
525  ;  bangillab,  203 ;  banhania,  430 
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biiij,  488 ;  buui,  482 ;  ban  knlln,  S6  ; 
bui  keiat,  204  ;  buikliir,  SS6 ;  ban- 
kham,  152 ;  ban-kboT,  103 ;  bankDnch, 
258  ;  ban  Iddar,  52S  ;  baa  uehaJ,  SOG ; 
b*D-Dtendn,  IIS  ;  baDDievra,  391 ;  ban 
mosininya,  447 ;  banno,  S69  ;  tunui, 
482,  487 ;  boD-iiitabn,  4B ;  ban  ptla, 
SOS;  banpalti,  206;  banpatSra,  3ir); 
baji  phraitu,  47G ;  ban  phfint,  306 ; 
ban  pindAlti,  271;  ban-rithA,  188; 
bans,  S64,  5fl9 ;  bau-unjli,  207;  bfin- 
•hBgali,  114 ;  baoni,  313  ;  bariMnimin, 
430;  bonthta,  118;  bantphnnC,  3S8 ; 
bO-pattra,  368 ;  bar,  413  ;  bara  baloka, 
GB7 ;  bam  chaknia,  489  ;  bam  chali, 
fi;  barachar,  482;  ban  K^di,  440; 
ban  l^arri,  272;  barfiui,  482;  bara 
karanj,  le4 ;  bu>  manila,  397 ;  barangi, 
Sei  i  bara  Dimbn,  52 ;  bar&ri,  U ; 
baran,  177:  buniulia,  177;  barbat, 
ISl  ;  bOrbatti,  284  ;  barchar,  478  ;  bar- 

St,  413;  bamind,  330;  barinl,  160; 
ri  klLri,  6  ;  Winika,  410  ;  barj,  85  ; 
bamui.  539  ;  bamti,  G89  ;  boma,  124  ; 
baio,  17S;  baror,  206;  barotri,  4G6  ; 
barranga,  2S  ;  barranki,  41 0  ;  bairam, 
330;barTe,330;barni,  50;baraaDga,  48; 
banoli,  293  ;  bort,  194  ;  bartboa,  267  ; 
baitu,  267  :  bam.  422  ;  baa,  !7C,  569 ; 
bbhal,  4M,  469  ;  basno,  137  ;  baaots 
S6«;ba«ar,  14;  bonKin,  176;  lAta, 
S30,  456  ;  batan^  203  ;  batangi,  204  ; 
batank,  203  ;  batavi  -  nebu,  55  ;  batbar, 
414  ;  batber,  43  ;  batbor,  258  ;  batindu, 
S ;  batkar,  42S,  429  ;  batiin,  123  ;  bat 
nnjal,  92 ;  battatf,  78 ;  bat  taman, 
429  ;  bfttu,  430  ;  bltanra,  24 ;  bannu, 
368 ;  baonU,  336  ;  baari,  14  ;  bayj, 
65 ;  bebiang,  284,  286  ;  b«d  tniubk, 
467  ;  bed,  463,  465,  466,  469  ;  bedu, 
420  ;  b^^ra,  52  ;  behari-nimba,  62  ; 
beh«do,  222  ;  behli,  6  ;  beimn,  191  ; 
bcdniii,  191;  bela,  463,  466;  bejaoni, 
S2  1  bebOa,  196  ;  bekkar,  196  ;  bek- 
kli,  196  ;  htkkn,  196 ;  beklins.  G76  ; 
bel,  67  1  belunbo,  46  ;   beli,   47,  466, 


bentha,  536  ;  ber,  14,  86,  68  ;  hSr,  86  ; 
bara,  413 ;  bEra,  86 ;  berein.  9S ; 
beresi,  285  ;  berfa,  476  ;  beri,  86  ;  bCri, 
90;  h«iB,607;  b«rra,88;  baraa,  175; 
benn,  466  ;  bem,  420  ;  berwaja,  972  ; 
bet,  463,  659  ;  betaiu,  67,  68 ;  betar, 
536  ;  bet  kukri,  256  ;  betsu,  469  ; 
betUr,  636  ;  bettir,  53T  ;  bewal,  37  ; 
bhsbar,  404  ;  bhftikoi,  S4 ;  bhsina,  468  ; 
bhaJMh,  463  ;  bhaira,  22!  ;  bbftla,  126 ; 
bbaMo,  120;  bhalena,  267;  bhalian, 
1S4;    Uuliiin,    120;     blulUa,    12S  ; 


bliainlna,  267  ;  bbaimaui,  17  ;  bhanni, 
433;  bhOn,  118,  474;  bhanber,  18; 
bliwiilflra,  271  ;  bbandir,  176  ;  bhaugli, 

468;  bhangra,  892;  bbaiit,  863 ;  bbanla, 
628;  bbat.S63  ;  bbata,  144;  bhati,  318  ; 
bhathi,456;  bhatia,  152;  bhat  kukra, 
256  ;  bhat  niggi,  SB6  ;  bhsulan,  2S7 ; 
bhclkra,  637;  bbekal,  196;  hMnda, 
84 ;  bbengal,  37  ;  bhigal,  196  ;  bhiltwa, 
124;  bhillaur,  443;  bhillaura,  443; 
bhbnal,  37  ;  bbimQl,  42 ;  bhirra,  74 ; 
bbohar,  267 ;  bhokar,  330 ;  bhakra,  177 ; 
bhoma,  463 ;  bhora,  217 ;  bhortna,  281 ; 
bbor-aalai,  61 :  bhoti.  29 ;  bhotia.  4M ; 
bhotiya  badttm,  IMS  ;  bhOj,  468  ;  hhuj- 
jiattra,  *flS  ;  bhurkfir,  21(7  ;  hia,  162  ; 
biftr,  610 :  bibla,  162 ;  bichnu,  404 ;  bid*. 
466;bidii,  469;bid«IgiiRJ.  637;bidbuU 
bana,  SflT ;  biiln,  463  ;  biitangnln.  666  ; 
bigni,  4^.H  :  l,ilii.  -Jpr.  :  hilim,  74  ;  bijft, 
162;  bij:L-i  .  ,  ■..■  '  i  ,  .  i,  i:.-!-.  bijnura, 
62;  bijg.ii.  .1:  hijonri, 

52;  bint. I  .  ....  Inla,  16, 

57;  bilai  kand.  141;  bilaogra,  18; 
bilKai,  16  ;  biUti,  18 ;  bilk,  67  ;  blliSna, 
16 ;  bilimbi,  46  ;  bilin,  66  ;  bilU,  441  ; 
bUlar,  9  ;  bilU,  141  ;  bUln,  74 ;  bilodar, 
442  ;  biloja,  442  ;  bilpbari,  877  ;  biba, 
463  ;  bilaC  285  ;  bin,  463  ;  bipas  kanta, 
672  ;  birali,  141  ;  biiiir,  88  ;  birilri,  85  ; 
tanni,  539  ;  biroja,  607  ;  biroza,  607  ; 
binah,  269 ;  bla,  23,  463  ;  bisa,  406  ; 
blah,  463  ;  bialr,  205  ;  biakoprab,  165  ; 
biatend.  296  ;  bin,  463 ;  bithua,  161  ; 
bltaa,    163 ;   tdtni,    166,   470 ;   biOgli, 

428  ;  bifil,  37  ;  biuna,  36B  ;  blSng,  37  ; 
bifiTB,  472  ;  blimbn,  46 ;  boduia,  34  ; 
borta,  336  ;  bodal  mowa,  499 ;  boin, 
484 ;  bor,  41S ;  boaU  awa,  460 ; 
boTttla,  48  ;  brfta,  136  ;  brahmSni,  78 ; 
brahmi,  433  ;  braksb,  80;  bramji,  428  ; 
brln,  432,  433,  487  ;  branchn,  286  ; 
bronkal,  432 ;  brama,  16  ;  biU,  281  ; 
bratta,  602  ;  brtien,  202  ;  hro,  480  ; 
brekcbe,  480  ;  hren.  432,  487  ;  brera, 
432 ;  brimlo,  428  ;  brlnd,  177  ;  bilnkol, 
95 ;  broa,   281  ;  brori,   432 ;   brum«j, 

429  ;  bmmbrum,  248  ;  bKtDdu,  429  ; 
bndhal,  261  ;  but|j5Ti-dhaniin,  S6 ; 
bildahur,  501  ;  biidii,  394  ;  bui,  144  ; 
buin,  434 ;  bnka,  137  ;  bnkain,  68  ; 
bnkal,  293 ;  buldu,  628  ;  bflmantn, 
206  ;  bun,  276  ;  buna,  177,  431 ;  bfin- 
arSla,  194;  bfir&as,  281;  bOrj,  468; 
burkundn,  133;  b^m,  628;  bnrdl, 
628 ;  biiriinali,  281  ;  bilrzal,  458 ; 
baaban,  469  ;  buta,  141 ;  biltm,  304  ; 
butahiir,  601;  budmpala,  110;  bwir, 
468 ;  bvaut,  BIO ;  bvebering,  281. 

Chasp,  460;  chabok  DhOri,  44;  ctuwhri, 
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286  ;    chadua,   92  ;    chainchar,   405  ; 
chainjli,  405  ;  chaiOra,  290 ;  chakotra, 
55  ;  chal,   201  ;  chalai,   538 ;   chalei, 
538 ;    chalhatti,   508 ;    challa  mania, 
456  ;   chalta,   1 ;  chamaggai,  2 ;  cha- 
mftr  kas,  452  ;  chftmb,  460 ;  chamba, 
8  ;  chamba,  311,  313 ;  chambal,  340  ; 
chambar  maya,  432;   chamltar  mHya, 
458;   chambel,    313;   chambeli,  313; 
chamiari,  194 ;  chamkst,  145 ;  chamkha- 
rak,  492  ;  chamhau,  94 ;  chamkol,  145 ; 
chftmma,  469 ;  chamlia,  386  ;  champa, 
3 ;     chamra,    145  ;    chamraud,    340 ; 
chamrdr,  340 ;  charorQr,  340 ;  chamy&r, 
145;  chan,  377;   ch&ncli,  198;  chan- 
dal,  398;  chSudan,  146;  chandan,  398, 
588 ;  chaudi,  241  ;  chandra,  877,  379 ; 
ch&ndui,  322 ;  changathasi  dhQp,  527  ; 
changma,  469,  470,  476 ;  chanift^  118 ; 
chanan,    473,   475 ;   chanshing,   512  ; 
chapkia,  335 ;  chappal  send,  245 ;  chap- 
pertain,  101 ;  chappertang,  101 ;  chS- 
pu,  460 ;  ch&r,  127  ;  ch&ra,  127 ;  char- 
keint,  208  ;   charkha,  382  ;   charkhri, 
492  ;  charr,    158  ;   charrei,  480 ;   cha- 
terni,  92;   chatiQn,    325;   chato,  92; 
chatr,  92;   chaulai,  269;   chaali,  82; 
chaunkra,  169 ;  chaunsh,  95  ;  chauri, 
82,  218;  chechar,  119;  chedwala,  92; 
chench,  197;  chenjtil,  405;  cbeprain, 
101  ;    cherara,    196 ;    cberanni,    110  ; 
cheraya,  255 ;  cberi  chara,  429 ;  cher- 
kush,  191 ;  cheroli,  191 ;  cheta  bflta, 
257;  chettu,  90;  cheuli,  290;  chewa, 
501 ;    cbichra,    142  ;    chiehru,    404 ; 
chichwa,    175;   chihsr,    162;   chikan, 
78;  chU,  506,  510;   chila,  269,  510; 
chilana,  206 ;  chilanghati,  306 ;  chil&ra, 
243 ;    chilbil,    431  ;    chilghoza,    508  ; 
chilkiya,  269 ;  chiUa,  243,  431 ;  chil- 
lar,  156;  chilmil,  431;   chilotu,  382; 
chilpatta,  550 ;  ckilrow,  528  ;   chilta- 
eita,  556;  chlltu,  510;  chiifikani,  164; 
chinannii,  191  ;   chinar,  434 ;   chinni, 
407  ;  chinta,  338  ;  cliiuynk,  63  ;  chir, 
506,  510;  chirara,  382;  cliirauli,  127; 
chircbira,  382 ;  chiri,  508 ;  chirchitta, 
845 ;  chirichog,  313  ;   chirmiitti,  456 ; 
chirndi,  19,  882 ;  chironji,  127 ;  chiror, 
12  ;   chirunda,  19  ;   chiti  must,  145 ; 
chiti-sirin,  72  ;  cbitpattra,  251 ;  chitra, 
12,  114 ;  chitta  bagnu,  473  ;  cbittfinia, 
90  ;  chittita  cbettu,  556  ;  cbitu,  510 ; 
chiu,  281  ;  chiu,  438  ;  chiu,  510 ;  cbiu- 
la,  142  ;  chifira,  290  ;  cho,  205  ;  chogu, 
539  ;  choklu,  120  ;  choku,  428  ;  chola, 
206 ;  chopar,  44 ;  chopra,  19,  79 ;  ckora, 
482;  chosi,  120;  chotara,  571;  chotra, 
571  ;  cbowdi,   241  ;   chu,  438  ;   chfia, 
202;  chual,  78;  chual,  114;   chuftri. 


191  ;  chfich,  536;  chuh&ra,  552;  chuj, 
304  ;    chuk,    388  ;    chuklapaUia,    29 ; 
chula,  438  ;  chulcha,  142  ;  chule,  194; 
chum,  304 ;  chnma,  388 ;  chun^  407, 
438  ;  chunga,  438  ;  cbtini,  585  ;  chunt, 
205  ;   chupra,    285,    286  ;    chur,   480, 
528  ;  chnma,  89  ;  chutian,  325. 
D&b,  259  ;  daberi,  82 ;  dad&r,  516  ;  dad- 
hari,  422  ;  dadia,  883  ;  dftdur,  92  ;  dad- 
Ori,  423  ;  dahfti,  288  ;  dahan,  46 ;  da- 
heo,  426;   dahi,   837;   daholia,  420; 
dahu,  426  ;  dain,  249  ;  daira,  324 ;  daj- 
kar,  81 ;  dakari,  248 ;  dftkh,  98 ;  dak- 
hang,    98 ;    dakhani,   173 ;   dakhnilla, 
119 ;  dakh-nirbisi,  10;  dakki,  98  ;  dak- 
kuri,  802 ;  d&ku  phal,  391  ;   dal,  78 : 
dftl,  241  ;  dah^  73 ;  d&l  chinU  9 ;  dil- 
chini,  374  ;  dalchini,  378  ;  d&lim,  241 ; 
dalli,  73  ;  dalme,  455 ;   dalUng,  257 ; 
dftma,  134  ;  damanat,  41 ;  damon,  40 ; 
dampara,  124;  danda,  488;  dandal,  19 ; 
dandelo,  267 ;  liandora,  877 ;  dandwa 
singali,  489  ;  daral,  73 ;  darar,  340 ;  dSr- 
chob,  12  ;  dfirhald,  12  ;  darhela,  324 ; 
dftrim,   241 ;  darla,   78  ;   dannar,  47 : 
darnu,  241  ;  darn,  241  ;  das&undu,  296 ; 
daasi,   313 ;  daswila,   119  ;    datranga, 
840  ;  dan,  227  ;  dauldhak,  140  ;  dawa, 
227  ;  d&wi,  288  ;  daya,  368  ;  debdari,  5 ; 
dedwar,  516  ;  degar,  423  ;  deingan,  337 ; 
deikna,  68  ;  dek,  68  ;  dekfimftU,  270 ; 
dendru,  255  ;  denthar,  368 ;  deod&r,  516, 
583  ;  dSphal,  426  ;  dera,  368  ;  deri,  73 ; 
deachu,  537  ;  d^han,  337  ;  deura,  24 ; 
devidari,  5  ;  devi  diftr,  533 ;  dewau,  337 : 
dewdar,    516;    dhfi,  238;    dhae,  238; 
dh&ian,  337  ;  dhaivan,  337  ;  dhftk,  142 ; 
dhakkamarrah,  82  ;  dhakki,  447  ;  dhal, 
73  ;  dhaman,  337  ;    dh&min,   40,  41 : 
dhamin,   40,    41  ;   dhamman,  37,  40 ; 
dhamna,  431 ;  dhamOn,  40 ;  dh&ni,  455 ; 
dbao,  229  ;  dharauli,  324  ;  dhftni,  241 ; 
dhatela,  196 ;   dhau,  227,  426  ;  dhau- 
kra,  227»  229  ;  dhanla,  238,  318  ;  dhaula 
khejra,  188 ;  dhauli,  267 ;  dhauntika, 
123  ;  dhaura,  89,  227,  238  ;  dhauri,  89, 
227;  dhawa,  227;   dhSdu  mera,  423; 
dheu,  426 ;  dheugr,  2  ;  dhewas,  146 ; 
dhewtie,  238 ;  dhobela,  221  ;  dhobin, 
150  ;  dh5di,  326  ;  dhSkri,  227  ;  dholtn, 
318  ;  dhondri  mara,  159  ;  dhorara,  159 ; 
dhota  mara,  349 ;  dhudi,  823  ;  dhudi, 
324,  326,  420  ;  dhuna,  28  ;  dhfinu,  528  ; 
dhup,  506,  507, 538 ;  dhupi,  588 ;  dhnpri 
chandan,  538  ;  dhur  chuK,  388  ;  dhura, 
420;    dhuvie,    238;   diar,   316,    516; 
didriar,  172  ;  dikamali,  271  ;  dila,  123 ; 
dindaga,  227  ;  dindal,  227  ;  diuaa,  76 ; 
divi-divi,  157;  do,  472;   doani,  36; 
dobein,  150 ;  doda,  206  ;  dodan,  107 ; 
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(linlaDi,  107  ;  ilodrn,  70 ;  ilohn,  227  : 
dom.«al,  6 ;  dondm,  2B7  ;  dor,  73.  120  ; 
JotU  inu«,  340;  dnb,  73;  drib  cliir, 
50«  ;  dr!il(Blu,U8  ;  Uranffe,  U5  ;  dnuiKU. 
il&  1  dnwi,  72,  73  ;  drek.  08  ;  drendu, 
IV  ;  drob,  133  ;  drundk,  TS  ;  druw,  3S8  ; 
diidrn,  306  :  dadhapor,  78  ;  dudhi,  327. 
333  ;  dnd  phtai,  175  ;  dudli,  119,  IH 
442:dugdfiK)«,28i;dalceM,  451  ;  diim- 
ni.  313 :  dun,  497  ;  doiigU,  119  ;  dunri, 
73;  drmihing,  628;  dzartd,  80. 

Eilsn,  280 ;  «in,  404  ;  tiaar,  09  ;  ellsl, 
280 ;  elUn,  280 ;  «iidn,  44  ;  er,  192  ^ 
erendi,  44G  ;  eri.  576  ;  etar,  197  ;  ej&i, 
380. 

Fig,  420;  fagfiri,  418;  fagora,  92;  tn- 
gern,  420;  tSgii.  418.  420;  fkgfiri, 
418  ;  fiwwBli,  420 ;  falis.  475  ;  ruOs, 
22  ;  fftm,  40  ;  fknh,  472  ;  farwi,  22  : 
feue,  547  ;  fiodak,  494  ;  fiBHtini,  27S  ; 
fog.  420 ;  fre^  473  ;  frfish,  22 ;  fnat, 
472. 

GAb,  29S  ;  gabdi,  17  ;  f!ld  kTp,  204  ;  ga- 
dumbkl.  120;  gagf^,2Bl ;  gafQA(n,41ll ; 
gmIu^  304 ;  f^n,  391  ;  gunti,  16S  ; 
gair,  309  ;  gtgachiiuii,  81  ;  f^era,  571  ; 
guiuD,  41S  ;  gajua,  41S  ;  gdlbojs,  508; 
galdu,  309  ;  f^KOJa,  508  ;  gallon,  20«  ; 
galln,  539  ;  guaban,  366  ;  gfin,  321  ; 
g&ndal,  260 ;  gandeU,  4S  ;  gaudBra, 
322 ;  gudba,  398 ;  nndha  tiroia,  507 ; 
gandlial,  276  ;  gftudi,  48  ;  gandU,  48  ; 
^iigcr,  38,  96,  345  ;  i^gerun,  38  ; 
gangr,  88;  gSngichu,  43U ;  ganhila, 
367  ;  gauhira,  328  ;  gaohulii,  250 ;  gaiij, 
48;  gauira,  328;  gu^nlc,  123;  gan- 
niaii,  366  ;  gint,  48  ;  garar,  287  ;  gar 
badero,  328  ;  gar  bijaur,  379,  677  : 
gatdiU,  167  ;  ganUUl,  191,  192  ;  gardar. 
116;  gaidhan,  92;  g■^);H^  43,  4S6 : 
gargela,  403  ;  gariiuu,  321  ;  gaijera, 
571 ;  gaijial,  571  ;  girkath,  213  ;  gar- 
kaola,  574 ;  garWum,  251  ;  gannalii, 
164  ;  gannetial,  210  ;  garna,  321  ;  gar- 
Tar,  460  ;  garri,  209,  562  ;  garshuo. 
574;  gar-shiina.  19;  gar-ailung,  19; 
gBragirch,  563  ;  garur,  79,  309  ;  gauli, 
449  ;  gaunta,  285;  gauBam,105  ;  gaDtha, 
305  ;  gawftl  kopra,  39  ;  gaz,  21  ;  gSang, 
256  ;  ^b,  494  ;  geia,  450  ;  geli,  539  ; 
gengn,  151  ;  geuti,  168 ;  geria,  442 ; 
gero,  662  ;  gewSun,  123  ;  gbant,  92, 
576  ;  ghanta  paiali,  670  :  ghanta  jiatali, 
576  ;  ghar,  384  ;  ghlri.  455  ;  gharrar, 
4G0  ;  gharri-niBrls,  124  ;  ghati'il,  90  ; 
ghaut,  30G  ;  ghazlei,  20  ;  gbeai,  479  ; 
gblo,  391 :  ghmai,  390;  ghiwfiiii.  391 ; 
ghivala,  368 ;  ghogar,  63 ;  gbont,  92  ; 
ghorar,  176  ;  shotin,  90  ;  gboirl,  250 ; 
gbunji.  63  ;  gbQrga,  270 ;  ghnrri,  03  ; 


ghfiter,  90  ;  ghfittia,  318 ;  gbwareja, 
132;  gbwamliUi,  1U1  ;  ghwet,  90; 
ghwj,  -121  ;  KiiLlii,  Mr.  L  irliihlll,  391  ; 
gi&niii.  :;i)'>  :  (.■MnrilriU,  liT.,  194  ;  gidai- 
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391  :  Kilfla,  IWl 
gin,  -MO  ;  KingiVni,  208  ;  gir,  470  ;  gin, 
4B0 ;  0rcbi,  243  ;  girgitti,  49 ;  girk, 
456  ;  girmala,  164  ;  girthan,  95,  456  ; 
giiye.  74;  glsb.  492;  Kifir,  486;  gi- 
wjlm,  391  ;  gniet-kung,  506 ;  goi-tfl, 
6  ;  gobar  mowa,  499  ;  gobla,  423  ;  go. 
bra,  628  ;  gobria,  528  ;  gogando,  25  ; 
gogatti,  257  ;  gogera,  151  ;  gogtna,  25  ; 
gogaa,  92,  283,  285  ;  golier,  96  ;  gohinla, 
278;  goj&r,  132;  go],  430;  gortatri, 
136;  goltil,38;  gofkamela,  462;  gond, 
339  ;  goDdhnD,336  ;  g0Ddi,338  ;  gond- 
ni,  338  ;  gODJba,  138  ;  gonta,  24  ;  go- 
phla,  671  ;  gorado.  188  ;  gorak-imli,  30  ; 
gor  aunsa,  549  ;  goria,  492  ;  gorwa, 
562  ;  gotaha,  90  ;  gotho.320  ;  guti,  90; 
gotti,  90  ;  gCich,  268,  259  ;  giidgud&la, 
32  ;  gi'idki,  92  ;  gOgal,  26,  64 ;  gugal, 

S3  ;  gugu,  103  ;  gngul763  ;  giigul,  280 ; 
gil-klk^,  180 ;  gTilab,  203  ;  gulibi, 
2C3  ;  gulab  jiman.  233  ;  gul&b  reabatn, 
177  ;  gula  chin,  323  ;  gJUir,  33  ;  giiUr, 
420.  422;  gfildar,  114;  guldei,  92; 
gfilili,  309  ;  giilkandar,  32  ;  gnlli,  33  ; 
gCiInaahtar,  140;  gulo,  9;  gi'il  aaujad, 
S9I  ;  guln,  33 ;  gulSDCha,  9  ;  gnlwail, 
6;  gnmar,  236  ;  gnmgacha,  310  ;  gnnt- 
bir,  366  ;  gUD^Si  193  ;  gnncbi,  139  ; 
gnndi,  338 ;  gfingat,  271  ;  gQngo, 
38  1  gan  paloa,  206  ;  guricha,  198  ; 
giiras,  281  ;  gurbiri,  175;  gtirbbelt, 
40;  giircba,  571;  gurgn,  122;  gnr- 
gflli,  456;  gflrgfira,  287;  gnrar,  176; 
KurUl,  159.  160;  gnrinda,  196;  gar 
kats,  145  ;  gnrkur,  176  ;  gurl  pata,  60  ; 
gnnnala,  164  ;  gfir  musunreya,  447 ; 
garahagal,  145;  gnr  tmhiara,  40S ; 
giiti,  90;  guvflini,  286;  giiya,  676; 
gwa,  379;  gwila  darim,  80,  456;  gwa- 
lani,  205;  gwaldakh,  214;  gwald&kh, 
216  ;  gwalid&r,  297  :  gwancUeh,  260  ; 
gwep.  115;  gwia,  258;  gwiar,  160; 
gwiya,  6, 
Haddfi,  262;  hodn,  225;  bidni,  296; 
h^,  225  ;  b^jeru,  172;  hala,  60;  ha- 
lad-wail,  44  ;  halbambar,  248  ;  baldu. 
263;  hBldim,263;  haleo,  262;  balra, 
223  ;  bamu,  302  ;  hanQdUn,  103  ; 
hanchu,  78;  hAnp,  103;  banQz,  304; 
bar,  223,  314;  banln,  446;  hamra, 
223  ;  hardn,  263 ;  bardu  marreb,  263 ; 
ban.  191  ;  haringSr,  314 ;  barin  haira, 
69;   h«tin  khana,  69;   baijewri.  10; 
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IwrjGra,  lUO  ;  litrkii,  1-20  ;  harla,  223  ; 
hnmaali,  446 ;  hsna,  223 ;  harrlni, 
IGI  ;  haiTcri,  17S  ;  huri,  4S  ;  hanifiDa, 
Hi;  hjiiTa,252;  haiwnknr,  100  ;  har- 
Dinxhur,  S14  ;  hartho,  456  ;  hanlin, 
377  :  hKur,  4SB  ;  heddi,  263  ;  hedu, 
263  ;  hem,  480  ;  heiirar,  184  ;  hifismin, 
306 ',  himboreh,  432 ;  himu,  409  ;  hin- 
een,  69  ;  hingot,  fi0  ;  hingota,  56  ; 
hinga,  69  ;  hir,  223  ;  birek,  2g«  ;  liiro- 
jah.  164;  his,  16;  hisala,  197;  Mb- 
hnlu,  197 ;  hiQngama,  15  ;  hodnng, 
474  ;  horabn,  23  ;  bona!,  226  ;  hoom, 
r>,  7  i  hulos,  282  ;  hulilslu,  SO  ;  hulda, 
74 ;  halia,  206  ;  hfliii,  302  ;  hDmbii, 
23 ;  huma,  441. 
niar,  S  ;  illupi,  290  ;  Imar,  492  ;  imli,  163, 
173  1  Ind,  446  ;  indak,  338  ;  indaiJMl, 
824  ;  indnuan,  324  ;  iodri,  487  ;  ingar, 
286  ;  inf^l,  69  ;  iogua,  fi9  ;  inzar,  419 ; 
inzam,  39  ;  login  Mdvra.  278  ;  ippi!, 
290  ;  ippi,  290  ;  im,  480  ;  inini,  446  ; 
imn,  363 ;  imp-mara,  280 ;  uer,  191  ; 
iahKarg,  322  ;  itola,  1S4. 
Ja,(gBrwftli,  164;  jaKgr.i- marra,  164  ; 
agni,  S12  ;  jahi.  313  ;  jaimangal,  349  ; 
ait,  137  ;  jnl,  316,  316  ;  jal  lifigO,  268  ; 
.  aldlni,  191  ;  jalidar,  93  ;  jallaiir,  161 ; 
,  dm,  233  ;  jatnal  goto,  440  ;  jiunan, 
233,  234  ;  jamina,  194  ;  joman,  259  ; 
amawa,  234  ;  jambs,  171  ;  jarair,  62 ; 
,  amni,  233  ;  jomoo,  82  ;  jamniBsi,  82  ; 
amn,  194  ;  jamni,  1S4  ;  jan,  404  ;  jand, 
18,  136,  169  ;  jangal  ka  parOngi,  479  ; 
,  angli  benti.  474  ;  jangli  frast,  473  ; 
,  aogli  ktuuBr,  G6G ;  jnngli  pipli,  414  ; 
.  angra,  88  ;  jniijlian,  137  ;  jint,  169  ; 
,  Arlmu,  112  ;  jartangei,  26S  ;  jarQl, 
!40 ;  jaaaundi,  166;  jati,  313;  jau, 
21  ;  jaim,  430  ;  jiwa,  2'.-S  ;  >ihli,  114  ; 
iawan,  141;  jawani,  Ul  ;  jawLisa.  144  ; 
jaja,187;jayaQti,  137:ji'li.ili.:i(l:jopttl. 
440  ;  jeninra,  371  ;  j<>»-.isBi,  144  ;  jh.ig- 
gar,  546;  Jhal,  316:  jhnl.  316;  jhand, 
169,  184;  Jhangrm  646;  jhar,  316, 
316  ;  jhnrberi,  8B ;  jliari,  88  ;  jhatek, 
196,  866.  382  ;  jhaii,  20  ;  jhicnrs  123  ; 
hUftD,  137  ;  jhbghnn,  123  ;  jhit,  315  ; 
bora,  687  ;  jia  pnto,  461  ;  jiban,  123  ; 

Sik,  203;  jindi.  410;  jioti,  196; 
a,  371  ;  jit,  315  ;  jivputrak,  461  ; 
ankftphal,  34  ;  joti,  451 ;  iaari,  306  ; 
QiVi.313;]ai.  27r, ;  jiilpfli,  44;  jnui. 
rasai,  82 ;  jati,  461  ;  juti,  it:  jiitni, 
286. 
Kd,  497  ;  kibar,  416  ;  kabarrn,  14  ;  kab- 
bar,  316,  316  ;  kaboUug,  497  ;  klbia, 
14  ;  kabul,  472  ;  kachal,  625  ;  kacbam, 
431;  kachan,  626;  kachavta,  172; 
kachlr,  252  ;  kachko,  156  ;  kachlei,  21 ; 


kuulJora,  173 ;  kadinal,  159  ;  kaclmlir. 
160  j  kachri,  326  ;  kachfir,  252  ;  kadal, 
296  ;  kadambo,  261  ;  baddam,  261,203  ; 
kndowar,  80 ;  kSephal,  496  ;  kaghsk, 
214;  kOghania,  114;  kaghzi  Dimhn, 
62;  kngsba,  262,  423;  kagiiji  neba. 
62  ;  kchima,  306  ;  kahu.  307  ;  kahi'io, 
224;  kahwa,  276;  kai,  42S,  433; 
kniger,  186;  kaikar,  63;  kidkra,  63; 
kaikun,  18;kait,  510,  626;  kaim,  414  ; 
kllin,  432  ;  kait,  66  ;  ksitha,  66  ;  kiuei, 
201  ;  k&i  zaban,  282 ;  kajra,  317  ;  ktj- 
mnta,  6;  kak,  420;  kakai,  122;  ka- 
kaminal,  422 ;  kakar,  63 ;  kakbang, 
392;  kahhum,  286;  kakkar,  122; 
kakkeran,  119;  kakkrangi^hr,  122; 
kakkrem.  120;kakkii,  111,  119;kak- 
kni,  112;  kakia,  122;  kakmari,  8; 
kakoa,  18,  90  ;  kakor,  90 ;  kakn,  122  ; 
kakroi.  111  ;  kokra-Mngi,  123  ;  kakti, 
14  ;  kakru,  142  :  kakna,  239  ;  kakrio, 
239;  kak^  252;  kaknmdan,  82; 
kakuri,  380;  kal,  404  ;  kola  akhi,  196  ; 
kala  annaa,  649;  ksls  dhokra,  229; 
'    '     biwlii,   196;    kala  hiaalii,   198; 


titmaliya,  269  ;  kaUoh,  33  ;  kaU-v 
I9S  ;  kalban,  382 ;  kalclung,  469 ; 
kalgboza,  608 ;  kali  barren,  176 ;  kali- 
katba,  236  ;  kali  mnit,  146  ;  kallndn, 
111;  kali  ling,  482;  kallun,  647; 
kallai,  2  ;  kallam,  262  ;  kolliilcbi,  198 ; 
kalloD,  606;  kalm,  452;  kalp,  30; 
kaltai,  628;  kalsis,  176;  kakla,  283; 
kalficbo,  76  ;  kalrari,  14  ;  kamal,  444  ; 
kamarali  -  nebu,  62;  kamaranga,  45; 
kamaiii,  270  ;  kanibal,  120,  444  ;  kam- 
bhar,  366  ;  kaniela,  444  ;  kamlla.  444; 
kamini,  48  ;  kamla,  12  ;  kamlai,  123  ; 
kammnl,  12  ;  kamo,  217  ;  kampti,  44; 
kanachi,  197,  198  ;  kanak,  96 ;  kaoak- 


1 12  ;  kanda,  388  ;  kanda,  96  ;  kandui, 
160  ;  kandais,  252;  kandei,  18;  kan- 
der,  H ;  kandhara,  10 ;  kandi.  IS,  169 ; 
kandiari,  80,  86,  198  ;  kauditra,  86 ; 
kandia,  161 ;  kandUr,  76  ;  kandln,  76  ; 
kaiido,  166;  kaodre,  626;  kando,  80; 
kaner,  328  ;  kanera,  278  ;  kangar,  120, 
1 22 1  kaogei,  262  ;  kuigbi,  206 ;  kangla, 
430;  kango,  346;  kangii,  18;  kango, 
302,  345,  425  ;  kanguni,  82  ;  kaniar, 
160,  164;  kaniDchi,  60S;  kaD!ra,32S; 
kaniuri,  248 ;  kaniyiir,  328  ;  kanj,  46 ; 
kaitja-lilta,  334;  kaqjar,  118;  Vanii, 
S2;  kanji,  163;  kamn,  431 ;  Visk, 
18;  kankar,  63;  kanki,  18;  kankol, 
391  ;  kankoli,  391 ;  kanmar,  107 ;  kan- 
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nenftp  156 ;  kanni,  123 ;  kannuchi,  508 ; 
kanor,  108  ;  kanshin,  111 ;  kanai,  213  ; 
kantSln,  278;  kantanch,  198;  kanta 
singar,  490 ;  kantena,  287  ;  kinta,  88  ; 
kanthal,  425;  kantian,  202;  kanwail,  96; 
kanwal,  882 ;  kanzal.  111,  112;  kao, 
307  ;  kaposi,  34,  494  ;  kaphal,  495  ; 
kar,  428  ;  kaial,  160  ;  karalli,  160  ; 
kar&Ua,  442 ;  karalln,  123,  175 ;  karnm, 
261  ;  karanibra,  175  ;  karanga,  196  ; 
kanmffal,  164  ;  karanj,  153 ;  Karanja, 
156 ;  karanjh,  163;  karanji,  175,  431  ; 
kanuno,  156  ;  karanphal,  52 ;  karanta, 
830;  kanmto,  39;  karar,  160  ;  karaun, 
320  ;  karannj,  156  ;  karaunda,  320 ; 
kftrbara,  248  ;  karbat,  156  ;  karehan- 
na,  410 ;  kardahi,  229 ;  karer,  198, 
201  ;  kaignalia,  450 ;  kari,  14,  452  ; 
kari,326;  karil,  14;  kari  matti,  225; 
karkanna,  SS  ;  karkannie,  284 ;  kar- 
kari,  156  ;  karkun,  456 ;  karla,  404 ; 
karmarri,  270  ;  kannora,  248  ;  karni- 
kara,  35;  karo,  175;  karolu,  62; 
karonj,  156 ;  karra,  175,  326  ;  karralwa, 
15 ;  karrauth,  10  ;  karri,  7  ;  karm,  409 ; 
kanane,  9 ;  karsh,  482  ;  karshu,  479  ; 
karsui,  479 ;  kamk,  286  ;  karuk,  338  ; 
karun,  78,  409  ;  karunda,  320 ;  kanir, 
95,  248  ;  karvlla,  15 ;  karwa  indarjau, 
826;  karwant,  10  ;  karzn,  479  ;  kas, 
144;  kashin,  119;  kashti,  508;  kas- 
kei,  135 ;  kasmal,  12 ;  kasmol,  253  ; 
kaslr,  178;  kasir,  252;  kassts,  421 ;  kassi, 
449  ;  kassoma,  105 ;  kasu,  142  ;  kasari, 
79  ;  kat,  23 ;  kataia,  429  ;  katari,  19, 
204  ;  katbel,  56  ;  katbSr,  90  ;  kat  bhe- 
wal,  42  ;  kat  dhaara,  239  ;  kat  gularia, 
423  ;  katgOU,  468  ;  katha,  187  ;  kathal, 
425;  kathera,  243;  kathewat,  135; 
kathgOlar,  422  ;  kathi,  23,  132,  135, 
136  ;  kathQni&r,  429  ;  kathu,  135  ; 
kati,  135  ;  katila,  34  ;  katira,  34  ; 
katfra,  465 ;  katkaranj,  156  ;  kat  kar- 
inga,  156  ;  katmanna,  62  ;  kat  marra, 
380  ;  katmMh,  380  ;  katmorla,  380  ; 
kat-Dlm,  48  ;  katol,  425  ;  katonda,  258  ; 
katonj,  490 ;  katori,  10  ;  katrain,  95  ; 
katrar,  189 ;  katrola,  575 ;  katrota, 
575  ;  katsirsa,  150  ;  katsu,  135  ;  kat- 
tar,  18  ;  kattawa,  19  ;  katii,  18  ;  katti 
manda,  438  ;  kattang,  564  ;  katQl, 
273 ;  katola,  62 ;  kau,  307 ;  kaola, 
76  ;  kauli,  95  ;  kaali,  525  ;  kaunjeria, 
178;  kaunki,  120;  kaur,  14;  kaura, 
409  ;  kauri.  111  ;  kauria,  275  ;  kau- 
ri^a,  144  ;  kauri  jal,  315  ;  kaurio,  278  ; 
kauri  van,  315 ;  kawa,  224 ;  kawal, 
377  ;  kawala,  378  ;  kazurati,  83  ;  keim, 
262;  kein,  446;  keindu,  296;  kel- 
mang,   616;   kelu^   516;  kemal,   12; 


kemba),  123,  444 ;  kcmlu,  12 ;  kendu, 
294  ;  kcnt,  204  ;  kaol,  414 ;  keoli,  516  ; 
keor,  328,  826;  kerauli,  380;  keri, 
310,  404;  kewan,  34;  khabar,  414, 
416  ;  khabara,  420  ;  khabbar,  316 ;  khai, 
432  J  khair,  172,  186;  khair  champa, 
323  ;  khairwal  160  ;  khaja,  449  ;  khaji, 
552, 554 ;  khajir,  205  ;  khajQr,  552, 564  ; 
khajuri,  555;  khakra,  1 42  ;  khakro,  142 ; 
khaksi,  430 ;  kha^a,  507  ;  khalk,  428  ; 
khamara,  443  ;  khammarra,  365  ;  khan- 
da,  501 ;  kbaniara,  198  ;  khanjak,  123  ; 
khanna,  501  ;  khausing,  112 ;  khar, 
169 ;  kharai,  81  ;  kbarak,  428,  429  ; 
kbaranja,  480  ;  kharaigi,  175  ;  kharas, 
116  ;  khardhawa,  227  ;  khardi,  229  ; 
khareu,  479,  480  ;  kharika,  428  ;  kha- 
riz,  209;  khaijal,  315;  khark,  428; 
kharkath,  347  ;  kharlei,  22  ;  kharmo, 
256 ;  kharmuch,  198  ;  kliam&b  nQbti, 
166  ;  kharot,  497  ;  kharpat,  62  ;  khar- 
rei,  6  ;  kharaau,  144  ;  kharsing,  349  ; 
kharsingi,  349 ;  kbarsn,  480 ;  khar 
tat,  408 ;  kharwala,  405 ;  khasaroa, 
430  ;  khassi,  449  ;  khatip,  258  ;  khau, 
307  ;  kheir,  186  ;  kheira,  169  ;  khejri, 
169  ;  khenti,  135, 136  ;  khep,  144  ;  kher, 
186  ;kher8ari,  314  ;khewnau,  421  ;khi- 
char,  346  ;  khimor,  258  ;  kliina,  442  ; 


Ing,  73  ;  khitsar,  346  ;  khor,  184,  497  ; 
khowsey,  34 ;  khujiyan,  552 ;  khulen, 
431  ;  khOin,  255  ;  khunib,  44  ;  khumbi, 
236  ;  khQrhur,  421  ;  khari,  430  ;  kha- 
riari,  270  ;  khQrma,  552  ;  khOnUr,  270  ; 
khusam,  499  ;  khutrau,  525  ;  khwairal, 
160 ;  klain,  391 ;  kiam,  326  ;  kiamil, 
123  ;  kiar,  164  ;  kiari,  14  ;  kikar,  180  ; 
kikra,  9,  374  ;  kUai,  175  ;  kilar,  516  ; 
kilaunta,  528  ;  kilawa,  323  ;  kilei,  516  ; 
kiU,  175 ;  killar,  216 ;  kllmlch,  258, 
259 ;  kilmira,  62  ;  kilmora,  571  ;  kilonj, 
482;  kllpattar,  111;  kilpattar,  112; 
kilu,  525  ;  kilu.  111,  547  ;  kimlu,  123  ; 
kimri,  418  ;  kimu,  409 ;  kindaJ,  226  ; 
kingaro,  81 ;  klngi,  404 ;  kingli,  172  ; 
kingora,  571  ;  kingrei,  172  ;  kingri, 
156;  klinal,  226;  kiuye,  175;  kip, 
335  ;  kioch,  78  ;  kiral,  14  ;  kiran,  456 ; 
kiri,  313  ;  kirkiria,  374  ;  kirmira,  49  ; 
kirmoli,  110  ;  kimi,  291 ;  kirrari,  218 ; 
kirm,  216  ;  klraam,  314  ;  kisu,  142  ; 
kithu,  204  ;  kitla,  111 ;  kitmirria,  62  ; 
kitolsy  164 ;  kltserma,  346 ;  kitwali, 
164  ;  klianti,  255  ;  ko,  307  ;  koamil, 
452  ;  koamla,  128  ;  koan,  20, 21  ;  kob- 
bari,  557  ;  kobuai,  495  ;  kochani,  105 ; 
kochan,  252 ;  k5da,  840 ;  kodi,  256 ; 
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kodwari,  160 ;  koe,  460  ;  koeli,  250 ; 
kogar,  326  ;  kuha,  224 ;  koham,  105  ; 
koheiiy  132  ;  kolii,  460  ;  kolioka-mar- 
nil,  125  ;  kobo,  307  ;  kok,  420  ;  koka, 
125  ;  kokam  phal  ka  banda,  398  ;  ko- 
kan  ber,  85  ;  kokhuri,  286  ;  kokkita, 
271  ;  kokra,  382  ;  kolain,  506  ;  kolan, 
506  ;  kolar,  160  ;  kolech^  508  ;  koliar, 
160  ;  kolon,  506  ;  kondia  manga,  271  ; 
konecha,  508  ;  konbaiab,  378  ;  koDiun- 
cbi,  508  ;  kora,  326  ;  koria,  452  ;  korin- 
da,  320  ;  konia  nebii,  52 ;  koroh,  26  ; 
korot,  497  ;  korsa,  446  ;  kossum,  105  ; 
kosum,  105 ;  kosfiudra,  159 ;  kowa,  224 ; 
kramali,  472 ;  krammal,  475 ;  kreii, 
479  ;  krisbna-cbiira,  157  ;  krok,  525, 
528  ;  krot,  497  ;  krucho,  76  ;  knii,  479  ; 
krumbal,  422 ;  knin,  194,  409  ;  krus- 
bal,  193  ;  kscbme,  463  ;  ku,  204  ;  kii, 
428  ;  kuar,  826  ;  kacban,  502  ;  kucbla, 
317  ;  kuchni,  93 ;  kudran,  525  ;  kud- 
tt>m,  528 ;  kuer,  326  ;  kuji,  201  ;  kuj- 
ran,  552  ;  kuja,  201  ;  kukai,  18  ;  ku- 
kandra,  111  ;  k^kei,  93 ;  karkni,  251  ; 
kukurkat,  267  ;  kakyan,  552  ;  kur- 
kuria,  339  ;  kula  bis,  388  ;  kulara,  259  ; 
kiilluk,568  ;  kulru,  83  ;  kul  tolia,  370  ; 
kfilu,  33  ;  kum,  95,  303  ;  kumali,  102 ; 
kiimar,  365 ;  kiimba,  431  ;  kumbal, 
502  ;  kumbh,  236  ;  kumbi,  17  ;  kunibi, 
236  ;  kumbi,  338  ;  kumila,  444  ;  kum- 
la-nebu,  53  ;  kummar,  432 ;  kum-pai- 
man,  338  ;  kumra,  262  ;  kumri,  236  ; 
kumta,  184  ;  kumtia,  188  ;  kun,  132  ; 
kun&chi,  197 ;  kuncb,  139,  259 ;  kunda, 
812  ;  kfindash,  460  ;  kundi,  169  ; 
kundo,  312 ;  kundnr,  62  ;  kundnra, 
62  ;  kfinga  buti,  345  ;  kunghi.  111  ; 
knngku,  79 ;  kimgkung,  285 ;  kungu, 
845  ;  kunj,  153,  431  ;  kunja  nali,  431  ; 
kunji,  92  ;  ki'inku,  79  ;  kunlai,  171  ; 
kunrat,  171  ;  kfinsa,  460 ;  kura,  80, 
826  ;  kurat,  275  ;  kfiri,  314  ;  kurie, 
248  ;  kfirkan,  502  ;  kurkan  ber,  85  ; 
kfirkni,  456  ;  kurmali,  102, 255  ;  kfirm- 
ru.  177 ;  kurol,  248  ;  kfirei,  269  ; 
kusam,  105  ;  kusbiala,  241  ;  kushmul, 
12  ;  kusbu,  205  ;  kusi,  298  ;  kussumb, 
105;  kfit,  257;  kuts.  135;  kuttung 
bans,  564  ;  kiitz,  135  ;  kwer,  313  ;  kwia, 
201  ;  kwiala,  201  ;  kwillar,  160 ;  kwil- 
lim,  259. 
Labanu,  62 ;  laber,  145  ;  laduri,  314 ; 
lahan,  46  ;  labfira,  352  ;  lai,  20 ;  laila, 
463  ;  lakhar,  121  ;  lal  jhau,  21  ;  lallye, 
178  ;  lammar,  367  ;  lamshing,  510  ; 
lanang,  98 ;  lanebar,  335 ;  langshfir, 
535  ;  lankasij,  439  ;  lao,  21  ;  lashi,  512  ; 
lasiara,  336  ;  lasOra,  336  ;  lasrin,  175  ; 
lai»5ra,  336  ;  lastuk,  502  ;  laswara,  336  ; 


lathia,  144  ;  latkan,  17  ;  laadar,  299  ; 
laur,  112  ;  Uuri,  538  ;  lebu,  52  ;  lehtia, 
138  ;  lei,  20,  80 ;  leila,  306  ;  leindia, 
239  ;  leinya,  20,  21  ;  lelka,  422  ;  lendia, 
239  ;  lendwa,  442  ;  les^l^^  336  ;  lesori, 
336  ;    lewar,    535,    538 ;    Ih^o,    205 ; 
Ihim,   510;    U,  203 ;    liai,  338 ;    liar, 
338;  lldhra,    123;    lienda,  442;  lim, 
510  ;  limbara,  70 ;  limbarra,  69  ;  Umbo, 
67  ;  limbo,  52  ;  limoun,  52  ;  limn,  52  ; 
lin,  208  ;  linda,  442  ;  liu  ;  205  ;  liwar, 
205 ;  Imanza,  516 ;  lodb,  299, 300 ;  lobari, 
296  ;  lobasa,  120  ;  loh€ro,  352  ;  lohuri, 
352  ;  loj,  299  ;  lokandi,  96  ;  lolti,  306  ; 
losh,  299  ;  Irasb,  119  ;  lu,  299 ;  luar, 
352 ;  lubar,  371 ;  ludh,  299  ;  lalks,  178  ; 
lun,  208  ;  luni,  209 ;  lust,  539. 
Madar,  331  ;  madara,  140  ;  madare,  456 ; 
madlatah,  449  ;  mad  malti,  44  ;  magar 
bans,  564;  magkal,  476;  ma^er,  463 ; 
mahadeo  ka  pnul,  386  ;  mahaka-marra, 
57  ;  mabal,  476  ;  maha  limbo,  68,  72 ; 
maha  nlm,  72  ;  maha-nimlxi,  55  ;  ma- 
barut,  63  ;  mahauli,  159  ;  mchlo,  567  ; 
mahlun,   72 ;   mahoka,   223 ;    mahua, 
289  ;  mabur,  335  ;  mabwa,  289  ;  mai, 
23  ;  maida,  379  ;  maidan  •  ka  •  kusam, 
60  ;  mail,  92  ;  maila,  206  ;  roaimfma, 
95  ;  main,  278  ;  mainhurl,  273  ;  maini, 
273  ;  mainphal,  278  ;  maizunye,  547  ; 
majnun,  465  ;  makar  tendi,  296  ;  mak- 
kal,  472,  476 ;  makhi,  453  ;  makkai, 
418 ;    makkuna,  159  ;    makola,   128  ; 
maksbari,  432  ;  mal,  473  ;  malan,  182  ; 
malchang,  469 ;  maldung,   432 ;  mal- 
gban,  161 ;   ma^an,   161  ;  mal  kakni, 
82  ;  mal  kangoni,  81 ;  malla,  88  ;  malla 
nim,  68  ;  malligiri,  376 ;   main,  161 
maluk,  297  ;  mamji,  433  ;  mamrkl,  92 
maniri,  82  ;  manda,  425 ;  mandal,  281 
mandar.  111  ;  mandarang,  111  ;  man 
dari.  111  ;   mandei,  425 ;  mauderong, 
432  ;    mandgay,    564  ;    mandia,   248 ; 
mandkolla,  273;  mandu,    433;  mani- 
oga,  219  ;  manjit,  222  ;  manneul,  273 ; 
mannu,  433 ;  roanyar,  202  ;  man3rul, 
273  ;  mara,  78  ;  maiudsing,  34  ;  maral, 
432,  433;   marara,  145;  maran,  432; 
marazb,  432  ;  marchob,  114  ;  marcbula, 
48 ;  marda,  380 ;  mareila,  81  ;    mar- 
ghang,  482 ;  mar  gbwalawa,  258  ;  mar- 
gosa,  67  ;  marisgiri,  376  ;  maz^,  449 ; 
marka-marrab,  125  ;  marlea,  252 ;  mar- 
liza,  252 ;   marmat,  183 ;  maror  phal, 
34 ;  marpol,  206 ;  marran,  432 ;  mania 
kari,  269  ;  marnin,  432  ;  martan,  145 ; 
maru,  482  ;  maruk,  58  ;  marwan,  369 ; 
marwar,  161 ;  mashal,  512 ;  massu,  32 ; 
masua,  122 ;  massuri,   128  ;   matazor, 
371  ;  mathara,  368 ;   mathirshi,  177 : 


VERNACULAR  NAMES. 


589 


matta,  145  ;  mfttti,  225,  Sd5  ;  mattipal, 
59  ;  mattrai^a,  d<S8  ;  inatzbaDtf,  257  ; 
moiidli,  138 ;  manl,  161 ;  raauLi,  143, 
159  ;  mftuli,  206  ;  mauLsari,  293  ;  maur, 
482  ;  manim,  869  ;  niaiiraiii,  161  ;  niau- 
m,  433  ;  maya  rawa,  287  ;  mazri,  547  ; 
meal,  204  ;  meda  lakri,  379,  380  ;  meda 
tuxuri,  19  ;  medh,  379 ;  mebal,  204  ; 
mehndi,  232,  238  ;  meini,  144  ;  mCnda, 
379  ;  mendah,  380  ;  mendi,  238  ;  men- 
dm,  113;  merinu,  433;  niern,  433; 
inetkur,  82  ;  mewri,  869 ;  mhar,  650  ; 
mhoa,  130;  mijhaala,  890;  mllech, 
388 ;  milli  mara,  454 ;  mindla,  273 ; 
mirandu,  82 ;  mirri,  508  ;  miari-lei,  23  ; 
mitha  nebn,  52  ;  mithi  diar,  316 ;  mi- 
thi  yan,  316  ;  mith-patta,  378  ;  mochi, 
140  ;  mohwa,  289  ;  moian,  124  ;  inoina, 
124  ;  moka,  805 ;  mOkha,  305  ;  mol,  204 ; 
momanna,  95  ;  moni,  370 ;  mora,  369  ; 
moraun,  869 ;  mored,  432 ;  morinda,  528 ; 
mom,  482  ;  morua,  282  ;  morun,  433  ; 
momnda,  528  ;  mota  karmal,  1 ;  mor- 

¥hal,  206 ;  mowa,  335,  452,  499 ;  mowi, 
24 ;  moyen,  124 ;  mudana,  469 ;  madar, 
831 ;  mfigra,  31 1  ;  muhli,  68  ;  mnkial 
bans,  567 ;  mala,  143 ;  mulaka,  129 ; 
mulin,  347 ;  mulaari,  293  ;  mundi  mar- 
ra,  262;  muneti,  212;  mfinga,  129; 
mfiqj,  548 ;  monri,  257  ;  munsa  sij, 
439 ;  mnrad,  232  ;  moradh,  215  ;  mu- 
ria,  127  ;  murkila,  833 ;  mar-marra, 
142;  murt,  145 ;  muskei,  278  ;  mush- 
kiara,  260  ;  muRS,  145;  mutkar,  456; 
mutni,  92  ;  mzarai,  547. 
Nabar,  215  ;  nabre,  215  ;  nagdaum,  114  ; 
nagpbana,  245 ;  nagpbansi,  245 ; 
nagre,  562 ;  nak,  203  ;  nakbtar,  506, 
516  ;  nal  b&ns,  564  ;  nalkairu,  256  ; 
nalsbuna,  339 ;  nana,  240 ;  nandi, 
240 ;  nang,  252 ;  nangarwal,  502 ; 
nangke,  214 ;  nani,  240 ;  nar,  93 ; 
narangi,  53  ;  nara  sij,  438  ;  narel,  557  ; 
narikei,  557 ;  naringi,  53 ;  nariyal, 
557 ;  narlei,  22 ;  naro,  243 ;  narri, 
562 ;  nasbpatd,  203 ;  naspal,  241  ; 
nasut,  140  ;  naoladi  mara,  370  ;  navili 
cbettu,  431  ;  nebn,  52 ;  nebar,  50 ; 
nelkar,  149 ;  nelli  manif  454 ;  uelmal, 
317  ;  neoza,  508  ;  ner,  50  ;  nera,  282  ; 
nemiali,  317  ;  newar,  79  ;  nbare,  539  ; 
nian(^ia»  215  ;  nicbni,  282  ;  niocbak, 
388;ttiig&l,  562;  nig^,  278,  386; 
nikkif  502 ;  nikki  be^ar,  43 ;  nikki 
kander,  93 ;  nim,  67 ;  nimbar,  184 ; 
nimbarra,  69  ;  nimbo,  52  ;  ninai,  297  ; 
nior,  92 ;  nioza,  508 ;  niral,  345 ; 
nirg&l,  562 ;  nirgnnda,  369  ;  nurmali, 
317  ;  niu,  198,  460 ;  nucb,  304,  535 ; 
numani,  95  ;  nyai,  214  ;  nyangba,  214. 


Olcbi,  192,  193;  oob,  549;  osha,  32; 
otroj,  52. 

Paan,  118  ;  pabe,  475 ;  pabuna,  432  ;  pacbi 
m&nu,  228  ;  pkd,  458  ;  padal,  351  ;  pad- 
arfa,  351  ;  paddam,  194  ;  padel,  352 ; 
pader,  352 ;  padiftla,  351  ;  padlu,  251  ; 
padm,  194  ;  padmak,  538  ;  padri,  150, 
352  ;  padriftn,  160  ;  padriun,  82  ;  pag- 
unfti,  198  ;  pabar  gungri,  132 ;  pajiUlri 
cba,  286 ;  pabari  kagnzi,  52 ;  pabu, 
216  ;  i)aiman,  233,  234  ;  pair,  416  ;  noja, 
194  ;  pajia,  194  ;  pakar,  416  ;  pakba, 
547  ;  pakbftna,  197  ;  pakbar,  414  ; 
pakhana,    414 ;  pakb  but,   476  ;  pak- 


( ;  palakb,  414  ;  palas,  142  ;  palawat, 
t ;  palla,  291  ;  palosa,  185  ;  palt, 
528  ;  palta,  206  ;  palu,  205  ;  paludar, 
516,  528  ;  p&ma,  535,  537  ;  panan,  146  ; 
panar,  273  ;  pancbman,  228  ;  pand, 
393,  394, 396, 397  ;  pande  kilmora,  571  ; 
pandri,  351  ;  pangara,  139  ;  pangra, 
139  ;  pangra,  140  ;  paniab,  273  ;  pani 
jama,  463  ;  panjira,  139 ;  panjuli, 
453 ;  pankar,  103  ;  panniabbu,  271  ; 
panniari,  235;  pao,  570 ;  papar,  78,  431  ; 
papar,  78,  153 ;  papat  kalam,  258  ; 
papaya,  244  ;  papbar,  271  ;  pappar, 
447  ;  papra,  271  ;  papri,  96,  431, 
447  ;  papn,  153,  286  ;  paprla,  380  ;  pap- 
rang,  447  ;  parand,  396  ;  pdras,  194 ; 
parb&ti,  151 ;  parbik,  10  ;  pargai,  480  ; 
pari,  571  ;   pariara,  140  ;   paroa,  ''**"  - 


paui  Kasmin,  'zo'z  ;  parwan,  zvo  ;  pann- 
chinan,  228  ;  paulon,  29  ;  p^a,  194  ; 
pe,  328  ;  pease,  547  ;  peirab,  127  ;  peka 
o^s,  566 ;  pendra,  270  ;  peni,  257  ; 
pepa,  559  ;  pepiya,  244 ;  perei  pasta- 
wane,  456  ;  pesb,  547  ;  pesbora,  216  ; 
petari,  443 ;  petbra,  535 ;  pfis,  547  ; 
pbaco  singbali,  489  ;  pbala,  185 ;  pbalai, 
185  ;  pbalani,  233  ;  pbaldu,  262  ;  pbal- 
iant,  487  ;  pbalinda,  233  ;  pba^'a,  475  ; 
pbalsa,  40  ;  pbalsb,  475,  476 ;  phalsi, 
40 ;  pbalwa,  40 ;  phalwara,  290 ; 
pbanas,  425  ;  pbanat,  487  ;  pbandri, 
351  ;  pbarat-BIngbali,  488;  pbarenda. 
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233  1  pharengaU,  110  ;  pharonj,  M7  ; 
phitmi,  647  1  pliBTHa,  41  ;  ptutniti,  M  ; 
pharsia,  39,  46;  {iliinula,  40;  phiurwo, 
37  ;  phsUk,  468 :  plisunda,  283 ; 
phedii,  420  ;  jjliPnclia  mnrm,  270 ; 
phindnk,  2(17;  [.hillu,  273;  phiphfir, 
371  ;  phipni,  U2  ;  pliitut,  85  ;  phlaami, 
476  ;  phoff,  372 ;  phoj^i,  372  ;  phok, 
S72;  phok,  £02;  phompbli,  9G; 
nlwlihi,  18S  -,  {ihulanch,  214  ;  pbakl, 
2M ;  pliutia,  92  ;  phnisel,  258 ;  phuin, 
6S7;  i^ulwa,  290;  phQlwun,  190; 
phiilwari,  201  ;  phupori,  80  ;  pbnrz, 
MS  1  pliuieni,  283  ;  pbui-kakreis,  119  ; 
phut,  2G5  ;  phutkio,  441 ;  pla][,  460  ; 
pial,  127;-piar.  1*27;  picUa,  123; 
pilchi,  SO  ;  [ulchi,  21 ;  pilktian,  414, 
41S;  pUikchs,  213  ;  pllm,  265;  pilrn 
jiotaia,  49 ;  piUa,  218 ;  piln,  316 ; 
pimpri,  248 ;  pin,  33B,  466 ;  piucho, 
79;  piadilQ,  273;  piodara,  273; 
pindknajur,  555 ;  pindrai,  628 ;  pin- 
drau,  628;  pingyat,  207  ;  pipal.  416  ; 
jripal,  410 ;  pipro,  415  ;  pislan,  3S6 ; 
pitali,   443;    pitni,   65;     pitso,   562; 


175;  pona,  141;  popli,  399;  popli- 
chukaf,  97  ;  poreah,  672  ;  potan,  29  ; 
potiir,  267  ;  prabba,  669  ;  praUbu,  286  ; 
prl,  146  ;  prita,  508  ;  prist,  473  ; 
prong,  662 ;  prora,  37S  ;  pro^  261 ; 
prost,  472 ;  pQ,  674  ;  poaari,  278 ; 
puknnm,  197,  19S ;  piilnn,  20;  puli, 
20;  pnmne,  492;  pun,  528;  ptuijla- 
vai,  339  ;  punk,  221  ;  puDyan,  339 ; 
pnran,  338  ;  purain,  B9  ;  puraha,  142  ; 
puaser,    216 ;    piUtul,    639 ;     pat^aii, 

451  ;  putkia,  44? '■-    ""'     ■"-•-- 

jiro,  461  ;  pQfa  i 
Rj^,  625,  528;  rogha, 
16G  ;  rahlra,  352  ;  mho,  628  ;  mi,  525  ; 
TiU  banj,  481  ;  raiang,  526  ;  rai  jaman, 
234  ;  raU,  628  ;  raUa,  164  ;  ruin,  291  ; 
raisalla,  610,  628,  G3S  ;  rai  ti'iug,  119  ; 
rajSin,  431,  460;  rSjal,  258;  r^IlD, 
460  ;  rakat  -  piti,  96  ;  rakbal,  630  ; 
rakti  139;  rill,  28,  172;  ramanjir, 
414  ;  ramnia,  207  ;  ranai,  78  ;  rand, 
44S  ;  randkarri,  380 ;  rangan,  276  ;  nug- 
chrii,  SOB  ;  rang  chul,  78  ;  rangkmn, 
306  ;  nngoe,  10  ;  raugul,  82  ;  rai^j, 
481;  nnnd,  119;  ransia,  628;  tan, 
526  ;  rao  ragha,  628 ;  lapeoho,  266  ; 
npori,  194;  rasaut,  12;  rasut,  12; 
ralabaali,  1S3 ;  rattanjote,  49 ;  rattan- 
kst,  280,  282 ;  rattika,  130  ;  nu,  208  ; 
ran,  62S;  rauli,  382;  raundra,  184; 
Tiani  rori,  444 ;  nooj,  184  ;  rsnns, 
308,   309 ;   raibam,   266  ;   razli,   306  ; 


re,  628 ;  rebdin,  362 ;  Tei^  194 ;  rek, 
676  ;  relmi,  166 ;  relnn,  86 ;  rein,  1S6 ; 
rendi,  446 ;  rene,  892  ;  reng,  392 ; 
raodtna,  862  ;  reori,  392  ;  rora,  184 ; 
rea,  208  ;  ntaon,  92 ;  rennja,  184  ;  re- 
wari,  S26,  628  ;  rgelta,  20  ;  rhii,  525  ; 
rheea,  402 ;  ri,  208  ;  ri^la,  625  ;  lian, 
379;  riani,  481 ;  Hchabi,  258  ;  richlikas, 
260  ;  tick  ukln,  268  ;  likhali,  120  ; 
nkhan,  473,  475  ;  rikhfll,  121  ;  ri- 
kunra,  460 ;  rin,  482  ;  ring,  207  ;  rin- 
ga,  184  ;  ringal,  662 ;  ringall.  6BS ; 
lingo,  207  ;  rinj,  184,  482  ;  rinjal,  26; 
ringyal,  675 ;  jia,  269  ;  mb,  208 ; 
rttha,  106,  107  ;  rtthn,  78  ;  rin,  208 ; 
nu,  209  ;  tiuna,  444  ;  rcde,  216  ;  rohui, 
71  ;  robani,  184 ;  rohi,  82  ;  robin,  71 ; 
rohini,  71  ;  Tobni,  71,  444  ;  rohim,  71 ; 
roi,  526  ;  rolr,  362  ;  nnra,  852  ;  rokii, 
428  ;  roli,  444  ;  romuak,  92  ;  iw,  628  ; 
rowanra,  140 ;  ruchia,  262  ;  radiak, 
43  ;  mdnksb,  43 ;  rueo,  444  ;  niinih, 
208,  209  ;  rukh,  20,  22  ;  rukhro,  ISO ; 
lumbal,  416,  422,  423;  nlngwi,  140; 
riingra,  140;  nu^ra,  184;  rusa,  410; 
nuot,  12. 
3aar,  631 ;  sada,  418 ;  saddr,  226  ;  aider, 
226  ;  ladri,  225  ;  safed-ak,  331 ;  nfe- 
dar,  463,  473,  474  ;  aafed  ind,  442 ; 
Bafed-nris,  176;  nTri-am,  232;  ng, 
225,  364 ;  sagdi  marra,  106  ;  Bigon, 
364  ;  aagwao,  354  ;  iah,  631  ;  sabem, 
314  ;  aaliti  kundru,  123  ;  aai,  256,  267, 
304  ;  aaibaii,  120  ;  aailiiari,  314  ;  ai- 
kanta,  188  ;  aain,  226  ;  sfy,  225  ;  vk- 
ber,  26 ;  aikhu,  26 ;  ■ski,  475  ;  sakni, 
186 ;  aaksal,  148  ;  sakn,  26 ;  Mknn, 
23  ;-  aal,  26  ;  sala,  26  ;  aalla,  606,  626, 
628  ;  aalai,  61,  673  ;  aalanker,  257 ; 
sala,  61  ;  wid,  61  ;  sale  manta,  466 ; 
Mler,  61  ;  salhe,  61  ;  aalitiui.  111  ; 
salle,  525,  628  ;  salma,  654  ;  nloha, 
141  ;  aglna,  26  ;  tam,  31  ;  Banuuri,  34 ; 
sambar,  146 ;  aaraa,  452  ;  Bammar,  145  ; 
samSka  marra,  326  ;  aamaem,  31 3  ; 
aamniDdra,  178 ;  aunnl,  31  ;  umnndar 
phiil,  235  ;  Muatts,  113 ;  sandal,  304, 
398  ;  aandan,  146  ;  sandiri,  405  ;  lan- 
gal,  626  ;  nngran,  880 ;  ungri,  160 ; 
Bankara,  63  ;  (Bojat*,  389 ;  wgit,  389 ; 
t&njna,  129 ;  aankar,  169 ;  sann,  144 ; 
sannamakki,  166  ;  lannan,  146  ;  njmi, 
144;  sannun,  473;  aanoli,  404;  nn- 
aaru,  405  ;  «apiii,  606  ;  sara,  382,  528 ; 
earaka-merrab,  127;  aaral,  606  ;  sano, 
161 ;  sarup,  5S9  ;  aarSs,  633  ;  aarawiul, 
122 ;  aarei,  26,  625 ;  samgar,  281 ;  stoli, 
460  ;  Wl-dieti,  447  ;  aar^oli,  447  ;  vuv, 
533  ;  sarw,  633  ;  aaalendi,  110 ;  nrre. 
26 ;  aat-bargi,  183  ;  ntinn,  326 ;  Mtni, 
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325;  satpura,  3S6 ;  satrai,  528;  sat 
win,  325  ;  saig,  479  ;  aaana,  847  ;  aaun 
der,  169 ;  saoigla,  256 ;  sautha,  238 
aawa,  452  ;  sawali,  460  ;  sea,  202  ;  seh 
205  ;  seh,  525  ;  sShnd,  439  ;  seina,  239 
sejaD,  129  ;  semadung,  527  ;  s6mri 
169 ;  semru,  169 ;  semol,  81 ;  semur 
31  ;  sepjna,  129 ;  senseiii,  156 ;  seo 
205 ;  sepifitan,  336 ;  seran.  111  ;  serei, 
480  ;  serissia,  175  ;  serkuji,  191 ;  serla, 
176  ;  ser-marra,  146 ;  seta  pi^a,  92 ; 
setboruwa,  386  ;  seutoalla,  103  ;  sSwsd, 
365  ;  sewar,  322  ;  sba,  576  ;  shafri, 
306 ;  shag,  458 ;  shagali,  135 ;  shah 
tut,  408  ;  shigna,  129  ;  shak,  458  ; 
shakshin,  458 ;  shakai,  405 ;  sh&lakat, 
28  ;  shalanghi,  377  ;  shalangln,  882  ; 
shidi,  314  ;  shalshi,  488  ;  shambar, 
145  :  shamor,  85  ;  shamru,  145  ;  sham- 
shad,  286,  447 ;  shanda  laghune,  447  ; 
shong,  304 ;  shangal,  304 ;  shangala, 
76  ;  shuigri,  169  ;  shaxgan,  146  ;  sha- 
pri,  306  ;  sharamna,  123  ;  sharear,  281  ; 
sh&i,  191 ;  sharifa,  6  ;  sharoli,  494  ; 
ahash,  121 ;  shaal,  458 ;  shaorio,  82 ; 
sh&at&i,  506 ;  shawali,  202 ;  shawali, 
369  ;  she,  194  ;  sheawDa,  123  ;  she^pil, 

204  ;  shej,  239  ;  shenia,  169  ;  shembal, 
31  ;  shemi,  169 ;  shendri,  444 ;  shera- 
wane,  93 ;  sheveri,  137 ;  shewa,  149, 

205  ;  shewan,  365  ;  shewarie,  137  ;  shia, 
149  ;  shlkand,  202  ;  shilli,  304  ;  shll 
ling,  309 ;  shimarra,  164  ;  shin,  149 
ahindar,  204 ;  shingari,  202  ;  shinwala 
281 ;  shIran,  191  ;  shirash,  492 ;  shir 
isJi,  176 ;  shirsh,  177  ;  shisham,  148 
149  ;  shiulik,  389  ;  shiuntra,  318  ;  shi 
wari,  369  ;  shko,  432  ;  sho,  205  ;  shorn 
fol,  92 ;  e^omshing,  510 ;  shrol,  460 
shta,  409  ;  shu,  205  ;  shue,  122  ;  shiik 
394  ;  shukpo,  538  ;  shumaj,  447  ;  shun 
302,    469  ;    shupa,    535  ;   shur,   538 
shurgu,  538  ;  shfirli,  494  ;  shwan,  307 
shwari,  369  ;  shya-kul,  86  ;  sia,  202 
siuh,  408  ;  siali,  141  ;  sialu,  251  ;  siarn 
405  ;  sidda,  239 ;  sidhera,  78 ;  sihar 
822  ;  sihar,    161  ;    siharu,    314,    406 
sihoora,  410  ;   sihfind,  438  ;   sij,  439 
sgra,    225 ;   sija,   304  ;  sikanda,  202 
aikekai,  188;  siki,  78;  sikikai,  188 
silang,  309 ;  silkauti,  374  ;  aim,  164 
simal,  31  ;  simli,  85  ;  sinilu,  12  ;  sim 
inal,   31  ;  simrung,    281  ;   simur,  47 
sindan,   123  ;   sindrol,   92  ;   singhara 
490 ;   singi,    78  ;    singraf,   380  ;   sing 
ranf,  379  ;   sinjli,  85  ;   sinkami,   374 
siora,  410  ;  sirai,  176  ;  sirla,  176  ;  siran 

175,  178  ;  sirij,  176  ;  siri  manu,  227 
sirin,  176 ;  sirin,  177,  178 ;  siris,  175 

176,  177;  sirisha,    176;  sirma,   388 


sirraa,  148  ;  sirsa,  148 ;  shinha,  178  ; 
sirshing,  389  ;  sirsing,  889 ;  us,  144 ; 
siske,  260  ;  sissa,  148  ;  siss&i,  144,  149  ; 
sissu,  148,  149  ;  sitaber,  90  ;  sita  phal, 
6  ;  sitsal,  148  ;  soa,  409 ;  soanjna,  129  ; 
sohaga,  69  ;  sohun  ^kar,  414  ;  sondar- 
padal,  849  ;  son  kairi,  188  ;  sori,  347  ; 
soymida,  71 ;  spalwakka,  331 ;  spelda, 
473  ;  spera  wnna,  318 ;  spercherei,  480  ; 
sperdor,  473  ;  spikso,  562  ;  spiug,  562 ; 
spnn,  528 ;  srol,  460 ;  stai^ga,  497 ; 
suali,  475  ;  saf^a,  472,  475  ;  sufedar, 
149  ;  signa,  129  ;  sukchein,  153  ;  su- 
lamba,  123 ;  suli,  438 ;  sfilia,  206 ; 
sum,  302.  303;  sumali,  868;  sumb, 
302  ;  sumlu,  12  ;  sumri,  169  ;  snn,  205 ; 
sOnd,  210 ;  snngal,  539 ;  «un  kaawal, 
877  ;  sunkeint,  203  ;  sunnu,  302  ;  sun- 
thura,  53 ;  supari,  551 ;  sura,  438 ; 
soran,  89  ;  surangro,  177  ;  surch,  387  ; 
surganch,  198  ;  sfirgi,  538  ;  snrjmukha, 
49  ;  surklla,  334  ;  surmali,  312  ;  surs, 
438  ;  sur  siigli,  207  ;  surtari,  238  ; 
suss,  405  ;  sussu,  258  ;  swanjera,  129. 
Tabasheer,  566  ;  tadni,  92  ;  taggai,  822  ; 
taggar,  322 ;  taggu,  546  ;  t^a,  428, 
429  ;  tagho,  428  ;  tahaka  nuirra,  222  ; 
tahasi,  302;  taindu,  294;  tajkalam, 
874  ;  tigkalmi,  374;  takev,  14 ;  tak- 
hum,  428  ;  takoli,  151  ;  takpa,  458; 
tal,  546 ;  tal,  544  ;  tala,  544 ;  talhang, 
259  ;  tali,  149  ;  talisa,  282;  talisapatra, 
576  ;  tallsfar,  282  ;  tallsri,  282  ;  talkar, 

81  ;  talle,  193 ;  tain,  537  ;  talsir,  576  ; 
tUma,  134  ;  tamaku,  282  ;  taman,  240; 
tambdli,  340  ;  tambolia,  340  ;  tammj, 

82  ;  tandai,  177  ;  tandala,  502  ;  tandei, 
259  ;  tang,  203,  204  ;  tangi,  204 ;  tang- 
shing,  527  ;  taniki,  445  ;  tantarik,  119  ; 
tanUa,  151,  176  ;  tar,  333  ;  tar,  544  ; 
tara,  549;  tara,  193;  tarkhana.  111, 
112 ;  tami,  132;  tarru,  388 ;  tarwa,  388 ; 
tarwar,  165  ;  tasar,  260 ;  tatmorang, 
347  ;  tatpalang,  347;  tatri,  119,  121  ; 
tattunua,  347  ;  tatua,  196 ;  tatfike, 
372  ;  taur.  169,  161  ;  tawa,  238 ;  tawi, 
238  ;  tazak-tsun,  282  ;  tchokpo,  537  ; 
teadong,  506  ;  tSgn,  364 ;  teila,  213  ; 
tekata  sij,  438;  tokku,  354;  t<5ku, 
354  ;  tclu,  536 ;  telus,  146 ;  teniru, 
294,  296;  tend,  294  ;  tendu,  294,  296; 
ter,  193  ;  tetar,  119,  120;  tetta  manga, 
271;  tewas,  146;  teyrur,  49;  tezbal, 
47;  tezmal,  47;  thab,  140;  thail, 
469  ;  thalma,  554 ;  thakil,  554 ; 
thamthcr,  39 ;  thanera,  528  ;  thangi, 
494  ;  thanka,  497  ;  thauki,  206 ; 
thankoli,  494 ;  thansa,  506 ;  tlia- 
pur,  420;  tharbal,  253;  thamial, 
353 ;     tharwar,     253  ;     thanr,    159 ; 
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thawi,  238 ;  thelain,  576  ;  thelii,  535, 
536,  537;  tbesi,  253;  thilak,  886; 
thiasa,  119 ;  thitni,  108  ;  thor,  488, 
439  ;  thorlagiinj,  168 ;  thum,  95,  574  ; 
thuna,  539 ;  thnner,  539 ;  thilnu, 
539;  tiamle,  422;  tidh^lra,  488; 
tidh&ra  sehnd,  438 ;  tikhar,  455 ; 
tikkoe,  263 ;  tikri,  10  ;  tikta-ng,  69  ; 
tilanga,  482  ;  tilats,  259  ;  tilhanj,  259  ; 
tiliakoro,  10  ;  tilki,  269  ;  tilliah,  269 ; 
tilonj,  482 ;  tilpara,  9  ;  tilpattar.  111  ; 
tilpattra,  251 ;  tilpatto,  111  ;  timal, 
422;  timar  rfikh,  499;  t!mbur,  47; 
timburni,  294 ;  timla,  422 ;  tinira, 
47 ;  tinisha,  482  ;  timukhia,  820 ; 
tlmur,  47  ;  tingscbi,  539  ;  tinnas,  146  ; 
tinisa,  146 ;  tlrmal,  47 ;  tirmi,  422  ; 
tiru  kalli,  439  ;  tiswal,  47  ;  tita  bateri, 
255  ;  titar,  121 ;  titari,  120  ;  titbora, 
382;  tithai,  60;  tithii,  60;  tit  tnaliya, 
258;  titri,  119;  tittri,  118;  tifm, 
426  ;  tiwas,  146  ;  tondri  mara,  243  ; 
tongschi,  510  ;  tor,  438 ;  tordanda, 
438;  toijaga,  103;  tos,  528;  totmila, 
423 ;  trama,  134  ;  tramal,  422  ;  trano, 
501  ;  trekan,  111  ;  trekban.  111,  112; 
trimal,  422 ;  trirabal,  414,  422 ; 
trimmal,  422;  tsapatt,  501  ;  tsapu, 
460 ;  tsarapp,  388 ;  tsarma,  888  ; 
tsarmang,  388  ;  tsatin,  456 ;  tse,  501  ; 
taerkar,  388  ;  tsiii,  438 ;  tank,  388  ; 
tfiin,  259 ;  tfil,  407,  408 ;  ttikncb, 
198  ;  tulda  bans,  566 ;  tiilenni  pbfil, 
278  ;  tulklu,  407,  409 ;  tfilfikul,  409  ; 
tulsiari,  406  ;  tumari,  76,  490  ;  tumari, 
866  ;  tumbri,  251 ;  tue,  422  ;  tiinima, 
258;  tutnra,  119;  tumri,  443;  tiimri 
marra,  294  ;  tfm,  72  ;  tfinani  madani, 
92  ;  tfmani  zanani,  92,  259  ;  tfmdbe, 
259 ;  tiindhi,  92  ;  tundri,  243  ;   tung, 


118,  528,  589;  tfinga,  118,  119: 
tfmgll^  118,  119 ;  tungn,  122  ;  tuni, 
72  ;  tunni,  72  ;  tannia,  146  ;  turan, 
89  ;  tfirapfini,  392  ;  tusi,  422 ;  tustus, 
258;  tushiari,  406;  tut,  407,  408, 
409;  tutai,  60;  tutri,  408;  tfitnun, 
12. 

Udalla,  82  ;  udar,  82  ;  iidba,  569  ;  udial, 
82  ;  udls,  460  ;  udlsb,  460  ;  ngbz,  497  ; 
fib,  549;  fikban,  22;  uklu,  259;  al- 
du,  263 ;  alta  kanta,  572  ;  umar,  422 ; 
umbli,  502  ;  nmbu,  28  ;  umrai,  422 ;  una 
gass,  568;  unden^lpa,  449;uppurz,  588 ; 
uran,  156  ;  arbuT,422  ;  uri,  156  ;  urranl, 
422  ;  uni,  156 ;  urni,  368,  494  ;  fini, 
587  ;  ntis,  458  ;  ntrej,  52. 

Vallfir,  9 ;  van,  316 ;  vani,  316  ;  ranu- 
thi,  456  ;  var,  414  ;  vargund,  886  ;  yari, 
482 ;  Tedaru,  564 ;  vena,  822  ;  Teri, 
833  ;  yilayati  babal,  180 ;  vilajati  imli, 
178;  Yilayati  kikar,  158,  180;  tot- 
tuli.  171. 

Wagbz,  497  ;  wah,  570  ;  wabal,  892  ;  wah- 
rangur,  82 ;  'walena,  84  ;  wallaiki, 
81 ;  wallunj,  463 ;  wana,  369  ;  wanih, 
119;  war,  418,  414;  warawi,  494; 
waiga,  164;  warras,  850;  watal,  78; 
wawali,  481 ;  wesba,  525  ;  wetyar,  536 ; 
winri,  494;  win,  494;  wodier,  124; 
wade,  124;  wuroan,  528;  wurak,  93; 
wfiriya,  494  ;  wusta,  460. 

Yakfisbi,  70 ;  yange,  214 ;  yara,  510 ; 
yarpa,  472,  476  ;  yekaddi,  19 ;  yelta, 
20;  yeshul,  198;  yir,  463,  466;  yiri, 
480  ;  yiro,  510  ;  yiilatt,  472  ;  ylir,  469, 
510  ;  ynrmi,  281 ;  ytini,  480. 

Zaitun,  307  ;  zam,  194  ;  zanibu,  194 ; 
zardalu,  191  ;  zbang,  255  ;  zhiko,  256; 
zirisbk,  11  ;  zirisbk  tnrsh,  12;  zfim, 
194. 
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Baude  oyauDg,  415 ;  biiigah,  263  ;  boay- 
gyin,  159  ;  bunimaizah,  178  ;  byaitsiu, 
446  ;  byubeD,  2. 

Chinyuk,  63. 

Doaui,  36. 

Kin,  29,  555. 

Onusbwoay,  164  ;  gyol)en,  105. 

Hnawben,  263  ;  ntanbeii,  544  ;  htein 
thay,  262  ;  hpalaubeii,  159. 

Kadatbeu,  16  ;  karoakha,  578  ;  kara way- 
ben,  384 ;  khabauug,  317  ;  khayabcn, 
293  ;  kuppali,  293  ;  kwayben,  128  ; 
kyakatwa,  566 ;  kyantsa,  490  ;  kyatha- 
unwa,  565,  567  ;  kyun,  354. 

Let(>an,  31  ;  lettank,  326  ;  lettaakthein, 
324 ;  liiihlun,  441  ;  lumbobcn,  127. 

Magyiben,  163  ;  inanioga,  219  ;  luhani- 
ben,  273  ;  niiiiiljoben,  550  ;  muniakha, 
463  ;  myall  seik,  427  ;  myauklouk, 
426  ;  niyaukaliaw,  243  ;  myinwa,  569. 

Xabbay,  124 ;  naliugjo,  381  ;  nyauug- 
thabieh,  417  ;  nyaungthat,  414. 

Padoiik,    153 ;    palabaik,    410 ;    pangnli, 


223,  576  ;  pein  nayben,  425  ;  pyinma, 
240  ;  pynkado,  171. 

Sbaben,  186  ;  shabju,   454  ;  sbwoaygjo, 
38]  ;  Hltben,  175. 

Tanyin,  575 ;  taukkyan,  225  :  tannma- 
yoben,  825 ;  taun  peinuayoen,  426 ; 
taunpoewfin,  35 ;  taw  thidin,  444 ; 
thabntgyi,  6 ;  tliabyuben,  1  ;  tha- 
diben,  573 ;  thanatben,  336 ;  tha- 
pan,  422 ;  thayetben,  125 ;  theiwa, 
566  ;  thidin,  17  ;  thimbau  kamakha, 
573  ;  thinibating,  556  ;  thimbautbi, 
245,  573;  thitcha,  489;  thitmagyi, 
175  ;  thit  min,  541  ;  thitni,  578  ;  thit- 
pagan,  595  ;  thitpayaung,  264  ;  thitao 
ayledu,  305 ;  tinwa,  567 ;  tinynben, 
508  ;  tissein,  222  ;  tdzlben,  86  ;  tsaty- 
aben,  405  ;  tseikchyl,  449. 

Ung  ben,  557  ;  ungdang,  380  ;  nngdnng- 
net,  379 ;  ushit&n,  57. 

Yaimatta,  560  ;  yay-tagyiben,  445  ;  yay 
thapan,  422 ;  ynngben,  228. 

Zanuugben,  550  ;  ziben,  86  ;  zimbyun,  2. 


ETROPEAN     NAMES. 


A»3ele,  473 ;  abete,  529  ;  abezzo,  529  ; 
aciijou,  85,  574 ;  African  oak,  437  ; 
African  teak,  437  ;  alder,  461  ;  alli- 
gator-pear, 37S  ;  almond,  190  ;  aloes- 
wood,  387  ;  angcli-wood,  426  ;  apfelsine, 
53  ;  apple,  205  ;  a])ricot,  191 ;  arancio, 
.^)3  ;  aroca  palm,  551  ;  arolla,  512  ;  ar- 
notto,  17  ;  arve,  512  ;  ash,  3(»3,  576  ; 
aspe,  474  ;  asjK'n,  474  ;  Assam  caout- 
chouc,  417  ;  Atlas   cedar,  524  ;   aune 


blanc,  461  ;  aune  glutincux,  461  : 
auvier,  512  ;  avocado,  378  ;  avomiello, 
302. 
Uael,  57  ;  bagolaro,  428  ;  bamboo,  564  ; 
bamboo  (male),  569  ;  banyan,  413 ; 
baobab,  30  ;  barberry,  11  ;  bastard 
cedar,  68,  71  ;  bastard  teak,  152  ;  bay- 
]>erry,  496  ;  bead-tree,  68  ;  beberiuc-tree, 
373  ;  Bedford  willow,  466  ;  beech,  491  ; 
bcefwood,    435  ;    Bella  Sombra,   371  ; 
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bendy,  572  ;  bergamot,  54  ;  betel-palm, 
542,  551  ;  bei^^hister,  433  ;  bigEndier, 
53  ;  birch,  459  ;  birke,  459  ;  blackberry, 
197  ;  black  hickory,  499  ;  black  popl^, 
472  ;  black  walnat,  499 ;  blackwood, 
148;  bladder-flenna,  137;  blue  giim, 
231;  bog -myrtle,  496;  bois  de  Ste 
Lucie,  195  ;  bo880,  447  ;  boolean,  459  ; 
box,  447  ;  bramble,  197 ;  bread  fruit- 
tree,  426  ;  buche,  491  ;  buchsbaum, 
447  ;  buckthorn,  93  ;  buia,  447  ;  bul- 
lace,  192  ;  bullet- wood,  292  ;  bullock's- 
heart,  6 ;  butter-nut,  499. 
Calamander,  296  ;  camel-thorn,  88,  144  ; 
canoe  -  birch,  459  ;  candleberry,  496  ; 
caoutchouc,  427;  caper -plant,  14; 
carob-tree,  166  ;  castor-oil  plant,  445  ; 
catechu,  187 ;  cedar  (Himalayan  pen- 
cil), 538  ;  cedar  (American  pencil),  539  ; 
cedar  of  Lebanon,  524  ;  cedratier,  52  ; 
cedro,  52  ;  ceinbrot,  512  ;  charcoal- tree, 
430  ;  charme,  493  ;  chAtaignier,  491  ; 
chfine  cheyelu,  485  ;  chdne  garrique, 
487 ;  clidne  kerm^  487  ;  chdue  li^e, 
485 ;  chdne  p^oncuM,  483  ;  chene 
rouvre,  483  ;  chfine  tauzin,  484  ;  chdne 
zeen,  484  ;  cherry,  193  ;  chestnut,  491  ; 
China  -  grass,  402  ;  China  •  rose,  200  ; 
Chinese  guelder-rose,  21 1  ;  Chittagong- 
wood,  66  ;  cinnamon-tree,  375  ;  cipreaso, 
533  ;  cirmolo,  512  ;  citron,  51  ;  cittron- 
nier,  52  ;  clearing-nut  tree,  317;  cluster- 

Sine,  514  ;  cocoa-nut,  557  ;  cocoa-nut, 
ouble,  545  ;  coco  de  mer,  545  ;  coffee, 
276  ;  coi>al-tree,  26  ;  cotton,  28  ;  cotton- 
tree,  31  ;  coudrier,  494  ;  cow-true,  427  ; 
crab,  Siberian,  205  ;  crack  -  willow, 
466  ;  crotoii,  440  ;  currant,  black,  215  ; 
custard-ap]>le,  6  ;  cypress,  533. 

Dantzig  fir,  513  ;  date  -  palm,  553  ;  date, 
wild,  554  ;  date,  dwarf,  555  ;  deodar, 
516  ;  dogwood,  253  ;  Douglas  sprute, 
527  ;  Doum  palm,  546  ;  dwarf  elder, 
260. 

Eagle-wood,  387 ;  ebony,  296 ;  edelka- 
stanie,  491  ;  cdcltanne,  529  ;  eibe,  539  ; 
elepliant-apple,  56  ;  elm,  433  ;  elephant- 
creeper,  343  ;  cpic^a,  526  ;  esclie,  576. 

Feldrilstcr,  433;  fever -nut,  156;  fichte, 
526  ;  fig,  418,  577  ;  Hame  of  the  woods, 
275  ;  fdiiro,  513  ;  frascinu  di  manna, 
302  ;  frfine,  576. 

(Jelso  nero,  407;  gendvrier,  535;  goose- 
berry, 213  ;  graselbeere,  213  ;  green- 
heart,  873  ;  gioseille,  213  ;  guava,  232  ; 
gueMcr  rose,  257  ;  guni-anibic,  57,  181. 

Haiiibuch(s  493  ;  hasel,  494  ;  hawthorn, 
207  ;  hazel,  494  ;  heliotrope,  335  ;  hem- 
lock spruce,  527  ;  henna  -  plant,  238 ; 
hOtro,  491  ;  hickory,  497,   499  ;  Hima- 


layan cedar,  516  ;  Himalayan  cypress, 
59S  ;  Himalayan  hoUy,  76  ;  Hinuiayan 
honeyaackle,  255 ;  Himalayan  labar- 
nam,  132  ;  hog  -  plom,  1^  ;  honey- 
SQckle,  254  ;  bop-hombeun,  493  ;  horn- 
beam, 493  ;  hone-chestnut,  104  ;  horse- 
radish tree,  129. 

If,  539  ;  Indian  coial  -  tree,  139  ;  Indian 
horse-chestnut,  103>,  574;  Indian  la- 
burnum, 164  ;  Indian  nettle-tree,  430 ; 
Indian  redwood,  71 ;  Indian  rose,  200 ; 
indigo-plant,  135  ;  ironwoodof  Bannah, 
171  ;  ivy,  248. 

Jack- tree,  425  ;  Japan  camphor-tree,  376 ; 
jasmine,  311 ;  jujubier,  85 ;  juniper,  535, 
juniper  (black),  537. 

Kiefer,  513 ;  kino,  153 ;  korbweide,  470; 
krausbeere,  213 ;  kmmmholz,  513 ; 
krusbaer,  213;  krnshownik,  21S. 

Lac-tree,  26  ;  lace-bark,  387  ;  larch,  531 ; 
liirche,  531 ;  larioe,  531  ;  Latsche,  513 ; 
laurel,  384  ;  l^f&hre,  513  ;  lemon,  51 ; 
lime,  acid  and  sweet,  52 ;  lime-tree,  36  ; 
limonier,  52  ;  loblolly  pine,  510  ;  Lom- 
bardy  poplar,  472  ;  loquat,  575  ;  lotus- 
tree,  298. 

Mahogany,  70  ;  maki,  514  ;  Malacca  cane, 
560  ;  mammoth-tree,  504  ;  mango-tree, 
125 ;  mangrove,  219 ;  Manilla  tamarind, 
173;  manna- ash,  302;  maple,  109; 
marking-nut  tree,  124  ;  maulbeerbaum, 
407  ;  medbir,  206  ;  m^l^ze,  531  ;  mico- 
coulier,  428  ;  Midnapnr  creeper,  343 ; 
milk -bush,  439  ;  mistletoe,  392  ;  mon- 
key-bread tree,  30 ;  moro,  407  ;  mul- 
berry, 407  ;  mArier,  407  ;  myrrh,  63 ; 
myrtle,  232  ;  Mysore  thorn,  156. 

Nectarine,  191  ;  Jfeem-tree,  67  ;  Nepal 
bladder-senna,  136  ;  Nepal  privet,  310  ; 
nettle,  404 ;  noyer,  497  ;  oak,  479 ; 
oak,  British,  483  ;  oak,  cork,  485  ;  oak, 
dyer's,  485  ;  oak,  gall,  485  ;  oak,  holm, 
480 ;  oak,  mossy-cupped,  485 ;  oak, 
Turkey,  485  ;  oak,  Vallonea,  485 ;  ole- 
ander, 329  ;  olive,  307  ;  olmo,  433  ;  on- 
tanonero,  461  ;  orange,  58  ;  orang^r, 
53  ;  oriefatal  plane,  434 ;  orme,  433 ; 
omello,  302  ;  osier,  470. 

Palm-oil,  558  ;  palmyra,  544  ;  palo  de 
vaca,  427  ;  papaw,  245  ;  paper-bircb, 
459  ;  paper-mulberry,  410  ;  para- rub- 
ber, 445  ;  peach,  191  ;  pear,  203  ;  pee- 
pul,  416  ;  perlaro,  428  ;  Persian  lilac, 
68  ;  pcuplier  blanc,  473  ;  jjezzo,  526 ; 
physic-nut,  442  ;  pigno,  516  ;  pignon, 
516  ;  pin  4  crochets,  513  ;  pine,  clus- 
ter, 514;  pine,  loblolly,  510;  pine, 
long-leaved,  509  ;  pine,  pitch,  509,  510 ; 
pine,  stone,  616;  pine,  Weymouth,  512; 
pine,  white,  612 :  pine,  yellow,  509 : 
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pin  d'alq>,  516  ;  pinie,  510 ;  pin  mari- 
time, 514;  pin  sylvestro,  513;  pis- 
tachio, 123;  plane,  434;  plum,  192; 
poirier,  204  ;  pomegranate,  241 ;  pome- 
ranze,  53 ;  pompldmoes,  55 ;  poplar, 
472  ;  porcupine-wood,  558  ;  Portia-tree, 
572  ;  portogallo,  53  ;  prickly  pear,  245, 
576  ;  primrose -creeper,  834;  pumelo, 
55. 

Quince,  205. 

Kaisin  d'Ameriqno,  371 ;  Rangoon  creeper, 
220  ;  rattan,  559  ;  red  deal,  513  ;  red 
gum,  232  ;  red  Bonders,  153  ;  red  sorrel, 
28  ;  red- wood,  504  ;  rhcea,  402  ;  rhodo- 
dendron, 281  ;  rose,  199  ;  rose-apple, 
332;  rosolle,  28 ;  rosewood-tree,  148  ; 
rothtanne,  526. 

Sa^,  560  ;  snhlwoido,  467 ;  sal,  26  ;  sal- 
low, 467;  sandal-wood,  398 ;  sapin,  529 ; 
sappan-wood,  156  ;  sassafras,  376  ; 
satin-wood,  74 ;  saule  blanc,  466 ; 
saule  marceau,  467 ;  Scotch  fir,  513 ; 
Scotch  rose,  202  ;  schwarzcrle,  461  ; 
schwarzkiefer,  514  ;  seaside  gra|)e,  373  ; 
service,  207  ;  shaddock,  55 ;  she-oak, 
435;  shoo-flowcr,  28;  silber  pappel,  473 ; 
silver  fir,  528,  529 ;  siris,  176,  177  ; 
sissoo,    149  ;   sloe,   192  ;    snake- wood. 


428;  soap-berry,  108;  sour- sop,  6; 
sovero,  485  ;  spmdle-tree,  78  ;  spruce, 
526;  spuige-laurel,  884 ;  stideiche,  488; 
stone-pine,  516;  stringy -bark,  231 ; 
sugar-apple,  6  ;  sughero,  485  ;  sumach, 
120  ;  sweet-bay,  384  ;  sweet-gale,  496  ; 
sweet-sop,  6 ;  sycamore,  109. 

Tacahamac,  476  ;  talipat-palm,  549 ;  tal- 
low-tree, 441 ;  tamarind,  163 ;  tanne, 
529  ;  Tartaric  furze,  134  ;  tasso,  589  ; 
tea-plant,  25  ;  teak,  354, 577  ;  toon,  72  ; 
torch  -  tree,  275 ;  traubeneiche,  483  ; 
Trincomalee  wood,  36  ;  tremble,  474. 

\J\h  tree,  427  ;  ulme,  433. 

Varnish-tree,  121 ;  vegetable  ivory,  560  ; 
vine,  98. 

Wachholder,  535  ;  walnut,  497 ;  wall« 
nuss,  497  ;  wattle,  silver,  180 ;  waz- 
ro^le,  496  ;  wax-palm,  552  ;  woepiug 
willow,  465  ;  weischsel  kirsche,  195  ; 
wcisserle,  461  ;  weisse  weide,  466 ; 
weisstonne,  529 ;  west -coast  creeper, 
334  ;  white  thorn,  207 ;  willow,  466  ; 
wood-apple,  56 ;  woodbine,  254  ;  wood- 
oil  tree,  26  ;  wych,  433. 

Ycuse,  480  ;  yew,  539. 

Zerreiche,  485;  zirbelkiofer,  512;  zitter 
l)appol,  474  ;  ziirgolbaum,  428. 
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Abelia,  257. 
trillora,  257. 

Abies,  525. 
alba,  459-;  AmlUnit,  530 ; 
baborensis,  530;  oanaden- 
sis,  527 ;  cephalonica,  530 ; 
Douglasli,  527  ;  dumosay 
527;  excelsa,  526;  Khut- 
row,  525;  Nordmanniana, 
530;  pectinata,  529;  Find- 
row,  528 ;  Pinsapo,  530  ; 
Reginas  Amalias,  530; 
Smithiana,  525 ;  spinulota, 
525 ;  Webbiana,  528. 

AbietineeQ,  503. 

Abrus,  138. 
precatorius,  139. 

Acaoia,  179. 
amara,  178;  arabioa,  180, 
575 ;  C8»ia,  189 ;  CcUeehu, 
Bontham,  187 ;  Cateohu, 
Willd.,  186;  eatechmides, 
186;  coDcinna,  188;  cu- 
m'tunformis,  182 ;  deal- 
Data,  180 ;  dumoM,  185 ; 
oburnea,  183,  576 ;  Pame- 
Riana,  180 ;  fomiginea, 
185 ;  jrondoM,  172  \  hamu- 
lof*a,  185 ;  IrUsia,  189 ;  Jac- 
quemonti,  183 ;  Julihris- 
sin,  177 ;  kaiwraentis,  178 ; 
Latroiium.  180,  575  ;  Leb* 
hek,  176 ;  lonticularis,  186 ; 
leuoophlsoa,  184 ;  melan- 
oxyloD,  180;  modesta,  185 ; 
inollii,  177 ;  nilotica,  181  ; 
odoratitsima,  175 ;  pennata, 
189;  planifrons,  575;  po- 
liaoantha,  188 :  procera, 
175;  rugata,  189;  rupes- 
trie,  184,  575;  Sandra, 
186 ;  Senegal,  575 ;  SmUh- 
iaiia,  178 :  tpeeiota,  176  ; 
ttipulata,  178  ;  Suma,  187  ; 
Sundra,  186 ;  Verek,  186, 
575;  Wightii,  178. 


Acalyphee,  436. 

Acer,  108. 
aivutum,  112 ;  coesium, 
111 ;  Campbelli,  109 ;  cam- 
pestre,  109 ;  oaudatum, 
il2 ;  oreticum.  111 ;  ctU- 
tratum,  112;  Hookeri,  109; 
Ugtum,  112 ;  leviflatum, 
110;  laarinum,  110;  Ja>- 
belli,  113;  Mono,  112; 
mouspessulanum,  109,  111 ; 
oblong^um,  110;  opulifoU- 
um,  109,  110;  palmatum, 
109;  pectinatum.  112; 
pennsylvanicum,  109,  110; 
pentapomicum.  111 ;  pic- 
tuin,  109, 112;  platanoides, 
109, 110  ;  pseudoplatanus, 
109,  111 ;  retioulatum,  110 ; 
rujinerve,  109 ;  sacchari- 
num,  109, 110;  sikkimense, 
109;  spioatum,  109.  110; 
sterouliaceiim,  112 ;  tatari- 
oum,  109 ;  Thomsoni,  109 ; 
trifidum.  111  ;  TillosuiD, 
111. 

Achras. 
Sapota,  288. 

Aorocarpus. 
fraximfoliuB, 

AcUnodaphne,  575,  158. 
angustifolia,  381 ;    Hook- 
eri, 381 ;  lanceolala,  381. 

Adaasonia,  29. 
digitata,  30. 

AdeUa, 
neriifolia,  445 ;  retnta,  445. 

Adenanthera,  168. 
aculecUa,  169;    Oudhentif, 
168 ;  uayonina,  168. 

Adina,  263. 
cordifolia,  268;  sessilifolia, 
264. 

iBgle,  57. 
Marmelos,  57. 

.fischynomcDO. 


aspera,   147;    onui^tffom, 
187 ;  Setban,  137. 

.Asculusj  103. 
asiamtca,  104;  Hippocas' 
tanum,   104,   574;  iodica, 
103,  574;  pimduana,  104. 

AgaiL 
grandi/lora,  137. 

AuaDtbos,  58. 
excelsa,   58 ;    glandulosa, 
58 ;  malabarica,  58,  572. 

AlangieoB,  250. 

Alangiom,  250, 
deoapetalum,  250;  kexajpe^ 
talum,    250  ;     Lamarckii, 
250;  UmeRiota,25(k 

Albizzia,  174. 
amara,  178,  575 ;  Jolibris- 
rin,177,575;  Lebbek,176; 
575;  lophantha,  174;  la- 
cida,  174 ;  odoratiBnina, 
175 ;  procera,  175, 575;  sti- 
pulate 178. 

AlJiagi,  144. 
Maurorum,  144. 

Alnus,  459. 
glutinosa,  461 ;  inoana,  461 ; 
DepAlensis,    460 ;    nitida, 
460 ;  orientalis,  461. 

Alstonia,  325. 
cuneata,  325 ;  lueida,  327 ; 
Bcholaru.  325. 

Amoora,  69. 
Rohituka,  69,  573. 

Ampelideeo,  97. 

Amj^ovtit. 
h^maiayana,  100. 

AmygcUUus, 
comm%nis,  190 ;  pertiea,  191. 

Amyris, 
peiUaphylla,  49. 

Anacardiace8&,  117.  574. 

Aoamirta,  8. 
Cocculufl,  8,  571. 

Andardonia, 
Rokimka,  69. 
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Andrachne,  456i 

aroera,    457  ;    oordifolia, 

456 ;  telephioides.  457 ;  tri- 

foliata,  416. 
ADflromeda,  279. 

formosa,    280;   oTalifblia, 

280. 

multijlara,  453. 
Ano^JTCUsaB,  227. 

acuminata,  228;  latifolia, 

227;  mvrtifolia,22S^;  pen- 

dula,  m 
AnonOy  4,  6. 

muricata,  6 ;  reticulata,  6 ; 

Bquamosa,  6. 
Anonaocse,  4. 
AnotutUia, 

Laureofa,  50. 
Anthocepbaliifly  261. 

Cadamba,  261. 
AntiariA. 

innozia,    427 ;     ioccidora, 

427 ;  tozicaria,  427. 
Antidosraa,  446. 

dia&drum.  447;  OhioMm- 

billa,    446  ;    panicuiaiHmt 

446 ;  pubeseeiu,  446. 
Apernla. 

Meeaiana,  838. 
Apooyneas,  319. 
ApoIIoniaa. 

Aniotti,  377. 
Aquilaria. 

Agallooha,  387,  577. 
AnSa,  248. 

caohemirioa,  248,  577;  di- 

miiUa,    249 ;    papyrtfera, 

AraliaoeeB,  247. 
Arancaria,  503. 

BidwilU,  508;   imbrioata, 

503. 
Araueariea),  508. 
Aroeuthobium,  394. 

Oxyoedri,  894. 
Aree^hot. 

di^upaeea,  589. 
Ardisia,  286. 

floribunda,  287 ;   hnmilis, 

287 ;  toUauuxa,  287. 
Areoa. 

Catechu,  551. 
ArecineeB,  548. 
Arenga. 

saccharifera,  650. 
Argyreia,  842. 

^bigera,  343;  bona-nox, 

343;  capitata,  343;  oune- 

ata,  344  ;  onlatl^  343 ;  set- 

osa,  344;   specioea,   343; 

uniflora,  842. 
Arm/enMMO, 

vulgaria,  191. 
ArtooBurpesB,  400. 
Artocaipus,  425. 

Chapuwhay  426 ;  hirsuta, 


426;  incfsa,  426;  integrl- 

folfaL  425 ;  Lakoocha,  426. 
Arundinaria,  56a 

fialoata,  562;  uHlii,  562; 

WighUaoa,  563. 
Aaclepiaden,  829. 
AicUpiai, 

ffitjafOtc^  dSlipaUida,  884 ; 

UtMcimma,  3o8 ;  tinetoria, 

882. 
Aspido|>ter7B,  44. 

UnuginoMy  44 ;  nutans,  45, 

572;    Roxborghiana,   46; 

WalUohU,  572. 
Atraphaxis. 

^oAaniea,    373 ;   spinoea, 

Aucuba,  254. 

himalaica,  254;  japonica, 

254. 
Aurantiacea;,  46. 
Averrhoa,  45. 

Bilimbi,    46;    Carambola, 

45. 
Arioennia^  371. 

oflBcinalia,  871;  tomealoM, 

871. 
Azaditrukia, 

tJtdica,  67. 

B<gohoii-ys, 
indica,  283. 

Balanitea,  59. 
ngTptiaoa,     Delile,     59 ; 
ctgypiiacaf     Wight,     59 ; 
Rdxbui^ghii,  59. 

Balaamodendron,  68. 
Ben7i.65;  gileadense,  65, 
678;   Mukul,  64;  Opobal- 
famvin,  65;  pubetcens,  65 ; 
Roxburghii,  65. 

BambuM,  564. 
arujuiinaeea,  Ait.,  568 ; 
arundinaoea,  Betz.,  564 ; 
Balcooa,  567 ;  Falooneri, 
668;  nutanf,  567;  poly- 
morpba,  565, 567 ;  spinoea, 
566 ;  ttricta,  569 ;  Tkcmar- 
til,  568 ;  Tulda,  566 ;  vul- 
garis, 568. 

BambuseeB,  561. 

BapUnoL, 
nepaUiuitf  182. 

Barnngtonia,  235. 
aoutangula,  285. 

Ba88il^289. 
biityraoea,  290;  latifblia, 
289 ;  longifolia.  290 ;  Par- 
kii.  291. 

Batis. 
tpinoia,  401. 

Bauhinia,  158. 
aoumiiuita,  159;  eaik£«ia, 
161 ;  emarainata,  161 ;  mal- 
abarioa,  159;  Mtrv^/Cora, 
159 ;  mirpurea.  160 ;  r»oe- 
mesa, Lam.,  159 ;  raetmota, 


Vahl,  161;   retosa,   161; 

tomentosa,  159;  tnandra. 

160 ;  Vahlli,  wf,  575 ;  ▼*- 

riegaU,  160. 
Beilschmiedia,  378. 

fii«ifolia,  379 ;  Boxbnrghi- 

ana,  87a 
BeiUMamia. 

froffifira,  258. 
Bcrbendee,  11. 
Berberi8,li. 

aristata,  12;  asiaticay  IS; 

571 ;  kunawarensis,  12L  578 ; 

LetehenauUii,  12 ;  Lydum. 

12;  571  ;    nepalends,  1^ 

571;  Hnetoria,  12;  vulga- 
ris. 11. 

Berchemia.  90. 
floribunda,  91 ;  lineata^  91 ; 
raoemoia,  91. 

Aoenigii,  48. 
Berrya. 

Ammonilla,  86. 
Betula,  467. 

aoumina^  458 1  alba,  450; 

alnoid6a.458;  Bhojpattra, 

457;  CiflindroiUukyiy  458; 

/aequewtaiUii,  457;  nitida, 

458 ;  papyracea,  459;  ut- 

ilis,  457. 
Betulaceao,  457. 
Bigiwnia, 

amana,   849;    ehilonoidet, 

362;  eritpa,  850;  o/aaeo, 

852;  indiea,  847;  qtuMi 

locularis,  350;   matkaeta, 

350;  9uaveoletu,m;  «ii5e- 

rata,  847;  undtUata,  852; 

ryloearpa,  849. 
Bignoniaoes,  346. 
Biota,  503. 

orientalis,  534. 
BischofBa,  445. 

javanioa,  446, 578 ;  oUomffi- 

/b/ia,  446. 
Bixa,  17. 

OrelJana,  17. 
Bixinee,  16. 
Blaben^us, 

lueidut.  827. 
BUukwellioL, 
c  nepaUntit,    244 ;     toma^ 

toia,248. 
Blumea. 

grandjs,  405. 
Bcehmeria,  402. 

«/ruteW0iw,4O6;  fmteaoena, 

406 ;    macrophylla,    408 ; 

var.    maoroataohya,   408; 

nervosa,  408;  nivea,  402; 

platyphylla,    408;   Puya, 

406;    rotwid^ia,    408; 

rugulosa,  408;  talicifolui, 

405 ;  var.  soabrella,  408  ; 

tenadsaima,  888. 
Bombax,90. 
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ffouypinum,  17 ;  htptaphvl- 
iuM,  31 ;  malabaricum,  ol. 
Borag«8B,  885. 
Boragineee,  885. 
BorassinetBy  548. 
Borassus,  544. 
iEthiopum.   545 ;   flabelli- 
fonnisy  544. 
Boswellia,  61. 
glabra,  61,    578;    terraia, 
61, 678 ;  thurifera,  61, 673. 

BradUia. 
fanceolaria,    458 ;    ovata, 
452. 

Broynia,  455. 
rfaamooides,  455. 

BriedoUa,  458. 
acumiiiata,'  458:  eolUna, 
450  ;  crtnuhUa,  449 ;  mon- 
tana,  460 ;  oblongifolia, 
451 ;  retusa,  449 ;  teaw 
dent,  449;  tpinota,  449; 
stipnlaris,  449. 

Briedtflieee,  486. 

Brosimum,  427. 
Aubletii,    428 ;     difloolor, 
428 ;  Namagua,  428. 

BrouBsonetia. 
I>ap;^rifera,  410. 

Bruguiera,  218. 
caryophylloides,  219;  eri- 
opetala,  21^;  gymDorhiza, 
219 ;  malabtfioa,  219 ;  pa- 
ridota,  21ft;  parviflora, 
219,  Kkeed^^i, 

Brya. 
Ebernis,  147. 

Buohanania,  127. 
latifulia,  127. 

Buddleia,  818. 
aaiatica,  318;  eritpa,  818; 
ducolor,  818:  Neemda, 318 ; 
paniculata,  818,  576. 

Bufsera. 
serrata,  61,  573. 

Burseracea),  61. 

Butea,  141. 
frondosa,  142;  parvijlora, 
143;  superba.  143. 

BiUtneriacecP^  32. 

Boxacese,  436. 

Buzus,  436,  447. 
talioTia,  448 ;  sempeirirena, 
447 ;   Wallichiana,  447. 

Gactese,  245. 

Cactus. 
tWuna,  245;  Opuntia  iner' 
mil,  246;  Tuna,  247. 

CbBalpioia,  155. 
Bonduo,  156 ;  Bonducella, 
156;  ooriaria,  157;  ctietU' 
lata,  155 ;  Nuga,  157  ;  pan- 
iculata,  157;  pulohenima, 
157;  Bappan,  156;  sepi- 
aria,  156. 

Cnealpinie®,  154. 


Calamus,  558. 
fasoioulataiy  559 ;  latifol- 
ius,  560 ;  Rotang,  559 ; 
RoOmrgkU,  559;  Royle- 
anua.  559 ;  Soipionom,  560 ; 
tenuis,  bUd, 

Gallicarpa,  d6a 

arborea,  868  ;  ineoina,  868 ; 
-  lanata,  Hook.,  868;  lanata, 
LinD.,  368 ;  laneeolaria, 
869;  longifolia,  869;  ma- 
orophyUa,  868 ;  Roxhurghii, 
368;  tomento8a,868;  Wal- 
lichiana, 368. 

CaUigonniii,  872. 
eomotum,     872 ;     polygo- 
noidea,  872. 

GalHtriS;  503. 
quadnTalvis,  585. 

Gaiosantheii,  847. 
indioa,  847. 

Galotropis,  881. 

831  ;    procera, 


flriinuiiiaa. 


CSalyoopteriri, 
floribimda,  220. 

Camellia,  25. 
Bohea,  25;   japonioa,  25; 
Thea,  25 ;  iheifira,  25. 

Camphora, 
ojicinarum,  876. 

Cansjera,  75. 
Rheedii,  75, 578 ;  tcandem, 
75. 

Canihium, 
did^fmum,    276 ;    umbella- 
tum,  276. 

Cappfundeee,  18. 

Capparis,  13. 
aphylla,  14,  571 ;  horrida, 
15,  572;  Murrayana,  14 
obovaia,  14 ;  sepiaria,  15 
Sodada,  14 ;   spinosa,  14 
trifoHoUa,    16 ;    zeylanica, 
15. 

Caprifieta,  419. 

CapnfoUaioe®.  254. 

Caragana,  133. 
ambigua,  134;  brevispina, 
138 ;  orassicaulis,  134 ; 
Gerardiana,  138;  pygmiea, 
134;  tDinotUtiiiui,ld2 ;  uli- 
oIdsL  l84 ;  versicolor,  184. 

Camilla,  219. 
integerrima,  219 ;  lancece- 
folia,  220 ;  luoida,  220. 

Careya,286. 
arborea,  236 ;  var.  aostra- 
lis,  236;  herbacea,  237. 

Caricay244. 
Papaya,  244,  578. 

Carissa,  820. 
Carandas,    320 ;    congesta, 
820;  diffusa,  821. 
Garisseae,  820. 
CarpiuuB,  492. 
JSefculus,   498 ;    duinenuris. 


493;  faginea,  492;  oHoh 
talis,  m;  ▼iminoa,492. 
Carya,497. 
alba,  497. 
Caryopteris,  370. 

Wallichiana,  370. 
Caryota. 

nrens,  550. 
Casearia,  242. 
elliptiai,  243;  graToolens, 
243;  tomentoaa,  213. 
Cassia,  164. 
angustifolia,  166 ;  auricu- 
lata,    165;    Fistula,    164; 
holoaericea,    166 ;    laMee(h 
lata,  166;   obovata,  165; 
obtusa,  165. 
Castine. 

excelsa,  76. 
Castanea,  490,  491. 
indiea,   490;    vesea,   491; 
▼ulgaiiSj  491. 
Castanopsis,  489. 
indica»    487,    490;   triba- 
loides,  ^0. 
Castilloa. 

elastica,  427. 
Casuarina. 
equisetifoUa,    436 ;    mwri- 
eata,    385  ;    quadrimlwis, 
4S5 ;  striota.  m, 
CasuarinecB,  435. 
Cathartooarpus. 
Fistula,  164. 
Ceanothus. 

fiavescens,  92 ;  tariouiira,  9S. 
Cedr«la,  72. 
auttralis,  73;   serrata,  73, 
573 ;  Toona,  72,  573. 
Cedrus,  516. 
atlantica,    524 ;    Deodan, 
516 ;  Libani,  524. 
CelastrineiB,  7/. 
Celastrus,  80. 
MOM/ana,  81 :  nutans,  82; 
paniculatus,  82 ;  rufiis,  80 ; 
senegalensis,  81 ;  spinosus, 
80 ;  vertieiUaia,  19. 
CelUdea,  400. 
Celtis,  428. 
ilcaia,429;  australis, 428; 
cauoasioa^A2&,  429;  erio* 
carpa,  Wi  glabra,  429; 
nepaUntis.  429 ;  orimialisj 
430 ;  polUaria,  430 ;  Roi- 
bui^ghii,  429;  teroOMa,  429; 
tstrandra,^2S,i29;  triner- 
via.  429. 
Cephalostaohyum. 
pergracile,  567. 
Cerasus, 
caproniana,  193 ;    comuta, 
m;  MakaMK  195;  Pa- 
dus,l^;  Pwddvm,l9L 
Ceratonia. 

8Uiqua»  166. 
Cerbera»821. 
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Odollam.  322. 

Ceriops,  218. 
Candolliana,  218. 

Cerox^lon. 
andicola,  551. 

ChanuBTops^  546. 
excetea,  547 ;  Griffithiana, 
547 ;  Griffithii,  547 ;  humi- 
lis.  547;  khasyana,  Griff., 
547 ;  ikatifana,  Madd.,  546.; 
Martiana,  546  ;  Ritchio- 
ana,  547. 

ChenopodJacM,  814. 

Chiokrania. 
tabalaria,  66. 

CUoroxyloD,  73. 
Swietenia.  74. 

Chondodenoron. 
tomentosum,  373,  571. 

Chonemorpha,  828. 
aniidytentenea,  326;  mac- 
roDhyUa,  328. 

Cincnona,  264. 
Caliaaya,  266 ;  Carabayen- 
its,  266 ;  Chahuarguera, 
PaTOn,  267 ;  Condaminea, 
266  ;  eordifolia,  265;  wr- 
ymbota,  265;  orispa,  267; 
exeelta,  2ffJ ;  heterophyUa, 
267 ;  Joaephiana,  266 ;  Ian- 
cifolia,  ^m5 ;  miorantha, 
267 ;  nitidiL  267 ;  offioinalii, 
266 ;  Pahudiaiia,  266 ;  peru- 
Tiana,  267 ;  pitayenaiB.  266 ; 
■aooirubra,  265 ;  (Ayrti- 
pnu,  268;  Triana,  265; 
Uritusixiga,  267. 

Cin£honac«(Kf  260. 

CinnamoDiim,  874 ;  aihi' 
jlorum,  874 ;  Camphora, 
376;  <iM&»«m,  375;  glan- 
doliferum,  376 ;  inen,  375 ; 
obtoaifolium,  375:  Tama- 
la,  874;  Wightil,  376; 
Zeylanicom,  375. 

CisAampeloa,  10. 

eonvolvnlacea,  10;  glabra, 
571 ;  Pareira,  10,  571. 

Citmt, 
adnaia,  100 ;  eaprtolaia, 
101 ;  camoMf  101 ;  edulit, 
100;  lanetolaria,  101 ;  lati- 
folia,  99:  quadrangularit, 
Iinii.,100;  quadranaularit, 
Roxb.  100;  roBea,  loo. 

Citni8.50. 
aeida,  52 ;  ncidusima,  54 ; 
Aurantium,  58,  572 ;  B^T' 
ffamia,  53,  54,  572 ;  Btgar- 
acUa,  58,  572;  deoumanay 
55,  572 ;  mermia,  51 ;  japo- 
nica,  50 ;  LimA,  54 ;  Lim- 
e<£a,  53, 572;  /tmofiiiin,  51, 
572  ;  Lumia,  51,  572 ;  me- 
dical Linn.,  51, 572 ;  vudi' 
ea,  Kiaao  et  Poitoaa,  51 ; 
nolnlis,  51 ;  Tulgaris,  572. 


ClaaMna.  49;  pentaphylla, 

49,  572. 
CleisUnthiu,  451. 

oblongifolios,  451. 
Clerodendron,  863. 

inerme,  868 ;  infortunatam, 

863 ;  odanUum,  370  ;  phlo- 

moides,    868 ;    Borratum, 

364;    SiphonanthuB,  577. 

864  ;  Umifolium,  864. 
Cluytia, 

collinaj  450 ;  montana,  450 ; 

oblong\folia,  451 ;  tcandem, 

449:  tpinota,  449. 
Cuocoloba. 

uvifera,  378. 
Cooculua,  9. 

aeuminatut.  10 ;   eord\fol- 

ins,  8 ;  glabeTt  9 ;  laurifol- 

ius,  9  ;  Leseba,  9  ;    Rox- 

hHrohiantUy  571;  tIIIosus,  9. 
Cocbloflpermum,  17. 

goaaypium.  17. 
Coooinen,  548. 
Cooos,  556. 

mamiUariSy     557  ;     nuci- 

fera,  556. 
Codinum. 

jnc<Km,448;  ▼ariegatum,443. 
Coffea,  276. 

arabioa,  276 ;  bengalenaia, 

277. 
Cola. 

acuminata,  277. 
Colbertia. 

coromanddiana,  2. 
Colutea,  136. 

arboreecens,  137 ;  eruenta, 

187 ;  nepalenais,  136 ;  ori- 

entaliB,  187. 
CoIviUea,  157. 

raoemoaa,  157. 
CombrotaoefD,  220. 
Combretum,  220. 

deoandrum,  221, 576 ;  nan- 

um,  221. 
Conif  one,  502L 
Conoear^, 

aeumtnata,  228. 

IMolia,  227;  mffrt\folia, 

Conooepkalut. 
niveut,  405. 

ConTolrulaoen,  341. 

Convolvulut. 
harbiaer,  843. 

Copernicia. 
cerifera,  552. 

Corchonia. 
capeolaris,  87. 

Confia,886. 
angustMia,  838;  ifteana, 
838;  UUifolia,  336;  Mac- 
leodii,  887;  Myza,  836; 
obliqua,  9S6 ;  poljfgamaf 
836;  Rothii,  888 :  Tartita, 
888 ;  Walliobii,  887. 


Cordiaeea.  835. 
CordieiB,  385. 
Coriaria. 
myrtifolia,  129;  nepalan- 

Bi8,128. 

Cornaoec,  250. 

Comua,  252. 
auainlia,   253 :    capitate^ 
253 ;  macrophyUa,  252 ;  ob- 
longa,  253 ;  sanguinea,  258. 

Corylaoen,  477. 

Coryloa,  493. 
Avellana,    494 ;    Columa^ 
494  ;  ferox,  494  ;  /aeoue- 
montii,  494 ;  lacera,  494. 

Corypha. 
elata,  549;  Taliera,  549; 
nmbraculifera,  549. 

Coryphinese,  543. 

Cotoneaster,  208. 
acuminata,  209  ;  affinit, 
208  ;  bacillaria,  208 ;  buzi- 
folia,  210 ;  crenulata,  206 ; 
oongWa,  210  ;  frigida, 
209:  glauea,  210;  nuoro- 
phylla,  209 ;  nummularia, 
209;  oUusa,  208;  Pyra- 
cantha,  208  ;  thymnfoli% 
210 ;  TulgariB,  209. 

Covelita,  411,  412,  424, 577. 
ghmenUa,  i22 ;  maaropkyl' 
la,  422. 

Crataegus,  207. 
crenulaia,  208 ;  glau€a,2lO ; 
monogyna^  207, 208 ;  Oxy- 
acantha,  Jaoq.,  208;  Oxy- 
acantha,  linn.,  207 ;  Pyia- 
cantha,  208. 

CratflBYa,  16. 
religioaa,  16;  Roxburghii, 
16. 

Cretceniuoe,  846. 

Crotalaria,  144. 
Burhia,  144;  junoea,  144. 

Croton,  439. 
latfrigatut,  440 ;  oblongifoH- 
ua,  440 ;  tebtferum,  441 ;  Tis- 
lium,  440 :  variegcUum,  448. 

CrotonesB,  436. 

CiTptolepiB,  829. 
Buchanani,  330. 

Cudrania,  424. 
jaTanensia,  425. 

CupreonnesB^  508. 

Cupressua,  582. 
lastigiata,  538;  funebris, 
584 ;  glauea.  534 ;  borison- 
talis,  538 ;  lutUanica,  584 ; 
aemperrirena,  588;  torn- 
loBa,  538. 

Cupulifene,  477. 

Cyolobalanopaia,  478. 

Cyclobalanus,  478. 

Cydonia. 
vulgarU.  205. 

Cylieodapkiu, 
obUmgOfdSi. 
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Dalberaia,  147. 
JrQndosa,l51 ;  hircinay  151 ; 

.  irowee,  154;  lanoeolaria, 
151 ;  laiifolia,  148 ;  nigra, 
148;  Oo;Vinen#u,  146;  pani- 
oolata,  150;  rimosa,  148; 
robutta,  154 ;  teandeta,  154 ; 
Sissoo,  149 ;  yolabilis,  152, 
574. 

DalbergioflB,  131. 

Daphne.  884. 
acaminatay  885 ;  Tar.  bra- 
ohyloba,  885 ;  buxifolia, 
885;  cachemiriana,  885; 
eanetcetu,  886;  cannabina, 
886,  577;  oollina,  885; 
Oardneri,  886 ;  fflandalosa, 
885 ;  jaamiDea,  885 ;  Laurao. 
la,  884 ;  Mezereon,  884  ^u- 
cronata,  884 ;  odora,  Don, 
886;  odora,  Thunb.,  886; 
oleoides,  885 ;  papyraoea, 
886,  577  ;  uneea,  Don, 
886  ;  serioea,  Vahl,  885 ; 
virgiua,  886. 

Daphnidium,  388. 
bifarium,  883;  pulcherri- 
mum,  888. 

Debreffoaaia^  405. 
biooTor,   405 ;    hypoUuca, 
405 ;  longifolia.  405. 

Dendrooalamos,  569. 
Hamiltonii,    570;    Hook- 
eri,  570;  latiflorus,   570; 
PariBhii,    570 ;    Btrictas, 
569. 

DerriB,  154. 
Krowee,  154,  575  ;   Boan- 
dens,  154  ;    robusta,  154, 
675. 

Deemodium,  145. 
argenteum,  145  ^  oonoin- 
num,  146;  dnbium,  146; 
floribundum,  146 ;  ganget- 
ioum,  146;  gyrans,  146; 
latifolhim.  145 ;  mulH- 
fiorum^  146;  nulam,  145; 
oxyphyllum,  146  ;  pendu- 
lum, 146 ;  pulohellum,  145 ; 
tili»folium,  145;  trique- 
trum,  146. 

Deutsia,  211. 
Brunoniana,  212;  corym- 
boaa,  212 ;  Btaminea,  212. 

Dieerma. 
pulehellum,  145. 

Diohrostaohys,  171. 
dnerea,  1/1. 

Dilleniaoe»,  1. 

Dillenia,  1. 
auffutta,  2 ;  aurea.  2 ;  in- 
dioa,  1 ;  omaia,  2 ;    pen- 
tagyna,  2 ;  pilosa,  2 ;  ipe- 
ciota,  1. 

DiospyroB,  294. 
capttulaia,  297 ;  Chloroxy- 
lon,  297 ;  cordifolia,  296 ; 


Sbenum,  296 ;  Embm>p- 
terifl^  298;  exxulpta,  295 ; 
oluttnMa,  298  ;  Ooittdu, 
296 ;  lanoenfolia,  297 ;  Lo- 
tos, 297 ;  Melanoxylon, 
294  ;  montana,  296 ;  qu»- 
sita,  296;  tomeniota,  295; 
Tupru.  2dd;  Waldemarii, 
296 ;  Wightiana,  295. 

Dipterocarpee,  26. 

DipterocarpuB,  26. 
tuberoolatuB,  27,  447. 

Dodecadenia. 
grandiflonk.  881. 

DodonsBa,  113. 
angutt^olia,  118 ;  Bvarman' 
niana,  113;  dioioOf  113; 
▼iscooa,  113. 

Dolickcmdrone. 
erispa,Z50;falcala,  350. 

Ebenacess,  294. 

Echites, 
aniidytenterieiif  826  ;    di- 
chotoma,  827  ;   /ruleaeenSf 
827;  macrophylla,  828. 

Edgowortbia. 
buatfolia,  287;    Oaidneri, 
886. 

Edtpardtia. 
Hydoipioa,  182;     itutUis, 
132. 

Ehretia,  839. 
acuminata,  889 ;  aapera, 
840;  cuneaia,  841;  flori- 
buDda,  340;  lavis,  340; 
obtu8ifolia,340;  ovaJifolia, 
840 ;  Berrata,  889 ;  umbd- 
luUUa,  76 ;  vimihea,  841. 

Ehretiea,  835. 

Elsoagnea),  387. 

Elfflagnus,  389. 
anmutifolia,  389 ;  arborea, 
890;  co^ferta,  390;  ferru- 

S'nea,  390 ;  hortonsiB,  389 ; 
tifoUa,  390:  Moora^tii, 
389;  orienUUis,  389 ;  par- 
vifolia,   890 ;    umbellata, 

Elffiis.' 

guineensis,  558;  melano- 

oocca,  558. 
ElsdocarpoB,  43. 

OanitruB,  43;  BerratoB,  43. 
Elssodendron,  82. 

Roxburghii,  82. 
Embelia,  284. 

BatcuU,  284  \  glandulifera, 

284 ;  Ribes,  28i ;  robusta, 

284;  T^^eriamcoitam,2Si; 

▼illosa,  285. 
Embliea. 

officinalis,  454. 
Bmbryapterit, 

glutinifera,  1298. 
Engelbardtia,  499. 

Colebrooldana,  499;  Rox- 


buighiana,  500;    spicata, 

500. 
Entada,  167. 

Purtaetha,  167;  acandeoB, 

167. 
Ephedra,  501. 

alata^    Dne.,  502;    alaJUi 

Schimp.   502;  Alte,  501 

eUiala,  501 ;  diatackya,  501 

mtmotiackya,  501;    rulga- 

riB,501. 
Epicarpvrus. 

arietUcUit,  410;    tpinonu, 

411. 
Erica  arborea,  486. 
Ericaceffi,  279. 
Erioinee,  279. 
Eriobottya. 

japonica,  575. 
Eriogloflsum. 

edule,  108  ;  rubiginosum, 

108. 
Eriolnna,  86. 

flayesoens,  86  ;    Hookori- 

ana,  S6;  spectabiliB,  96; 

Stockiii,  36. 
Erydbe,  344. 

puiioalata»    344;   Wlgfat- 

Erythrina,  189. 
arboresoens,  140;  indica, 
189 ;  resupinata,  141 ; 
Btnda,  Madden,  141 ; 
stricta.  Roxb.,  141 ;  suber- 
oaa,  140. 

Euapo<mie»,  820. 

Eucaesalpinieaa.  158. 

Eucalyptus,  230. 
Globulus^  i^l  ;   giganUa, 
281 ;  obhqoa,  2^1 ;  resini- 
f era,  232 ;  rostrata,  232. 

Eugenia,  232. 
carjrophyllBefolja,  234 ;  or- 
attnda,  23i ;  Jambolaiia, 
233;  Jambos,  233;  ner- 
vosa, 234  ;  obtoafolia, 
234;  operculata,  284 ;  Pa%- 
tola,  &4 ;  salidfblia,  234. 

Euonyinos,  77. 
atropwrpweut,  78;  echin- 
atus,  80;  eoropeus,  78; 
Junbriatut,  78 ;  grandiflor- 
UB,  79 ;  Hamiltonianna, 
78  ijaponiems,  79  ;  laoeros, 
78 ;  pendulus,  79 ;  tingens, 
79. 

Euphorbia,  487. 
antiquorum,  438;  Catti- 
mandoo,  488;  Ltguiaria, 
489;  neriifolio,  Linn.,  439; 
nen\folia,  Roxb.,  439 ;  Ni- 
yulia,  489;  peniama,  438; 
puloberrima^  4^;  Royle- 
ana,  488;  TinioaUi,  439; 
tortUis.  489;  traoDa,4S& 

Euphorbiaoefla,  43C 

EuphorbiMB,  436. 
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EaiTa,  24. 
tteuwunaiOf  DC,  24;  (tcu- 
minatOf  Korle,   24;  japo- 
iiica,24;  Wighiiana,  24. 

ExoGDoaria,  440. 
acerifolia,  441 ;  AgalloohA, 
442 ;  baocata,  441 :  indioa, 
441;  insigniB,  442;  sebi- 
fera,  441. 

Fagos,  490,  491. 
sylvatica,  491. 

J^alconeria, 

iruumUf  442;  malaharieOf 
442;  WallicUiana,  i42. 

Fatsia. 
pap^rifera,  250. 

Feronia,  56. 
Elephantum,  56,  572. 

Fious,  411. 
Ampelos,  420;  oMnitf  416; 
bengalensifl,  41 2 ;  var. 
bengalica,  418 ;  Benjamina, 
Rozb..  417;  BoDJaminoa, 
Linn,  417;  Carioa,418;  can- 
coides,  419 ;  Cbinoha,  577 ; 
oomosa,  415;  conglomer- 
ata,  422 ;  cordifolia,  Blumo, 
416;  cordifolia,  Roxb.,  416 ; 
Cunia,  421 :  dcemonum,  428; 
elastica,  417;  ereeta,  424; 
exceUa,'  420 ;  foveolnta, 
423 ;  glomerata,  422  ;  he- 
ierophylla,  424;  kirntta, 
423;  hirta,  423;  hiapida, 
423:  indioa.  Linn.,  415; 
ituUoa,  Roxb.,  412  ;  infeo- 
toria,  414;  laoclfera,  418; 
laminosa,  424 ;  lanoeolata, 
424,  577;  Luduoca,  424; 
macrophylla,  Deaf.,  418; 
itMbcropKylla,  Roxb.,  422; 
rnvBorensifl,  414;  namora- 
lifl,  424^  nUidcL,  417:  on- 
potUifolta,  i2SipaUiaa, 
417 ;  parasitica,  420 ;  popn- 
li/ormis,  416 ;  pubigera, 
424 ;  pyrifonnia,  577 ;  pyr- 
rkoearpa,  424,  577;  radi- 
cana,  421:  religioaa,  415 ; 
repena,  424 ;  reticulata, 
424;  retuaa,  417;  i^- 
Imrghii,  Miq.,  423;  Rox- 
burghit.  Wall..  422;  acan- 
dena,  Roxb.,  421 ;  acandena, 
Roxb.  in  Stewart,  424; 
tclerocarpa,  422 ;  aqua- 
moaa,  57/ ;  Sycomonia, 
419;  terminaliouUs,  416; 
tomentoaa,  414 ;  trachy- 
carpa,  421;  triloba.  423; 
Taiela.  415;  tuberculata, 
424,577;  urophylla,  421; 
venom.  414;  Tirgata,  419, 
577 ;  Wightiana,  414. 

Firmiana  cohrcUa,  34. 

Flaoourtia,  18. 


Ramontohi,    18 ;    tapida, 
18 ;  aepiaria,  18. 

Flemingia. 
Chappar,  143;  oongesta, 
148;  fnUictUoM,  143;  in- 
yolucrata^  143 ;  Uneata, 
143 ;  aemialata,  143 ;  atro- 
blUfera,  143. 

Fluggta. 
lAucopynUf  456. 

FoTiwiea. 
chinefUUf  497. 

Fotkerailla. 
inwHuercUa,  216. 

Froxinua.  301. 
anguatifolia,  303;  auatra- 
lia,  808;  exceUior,  303, 
576 ;  lloribunda,  302 ;  KeUr- 
opkylloy  303;  Moorcroft- 
iana,  304.  576;  Omua, 
302;  oxyphylla,  303;  re- 
tuaa, 803;  roatrata,  303; 
rotundifoliaf  802 ;  ayriaoa, 
803 ;  tarUharyloidet,  S04. 

Oartnera, 
raeemota,  44. 

Galaotodendron. 
utile,  427. 

Gaiedupa, 
indicOf  153. 

GalegefD,  181. 

Gardenia,  269. 
arhorea,  270;  dumitorum^ 
273;  enytmndra,  272; 
florida,  271 ;  gummifora, 
270 ;  latifolia,  271 ;  ludda, 
271 ;  tetraspenMi,  272 ;  tur- 
gida,'  270 ;  uliffinata,  273. 

Garuga,  62. 
pinnata,  62. 

Oenitta, 
verncohr,  134. 

GeniatesB,  131. 

GkraniaoesB,  45. 

Getonia. 
fU}rilmnda,230;  fi«ton#.220. 

Girardinia. 
heterophyUaN^404 ;  Leteken- 
auUiancLt    404 ;    palmata, 
404 ;  Zeylanioa,  404. 

Giyotia. 
rottleriformia,  442. 

Glochidion,  452. 
arboreum,    453 ;      laneeo- 
larium,     453 ;     neilgher- 
renae,    453 ;     velutinum, 
453. 

Olycoamia,  49. 
pentaphylla,  49. 

Glycyrhiza. 
glabra,  189. 

Gmelina,  864. 
arborea,  864 ;  aaiatioa,  865. 

GnetaceiD,  600. 

Onetum,  500. 
eduU,  502 ;  acandena,  502. 


Goehelia. 
(Uopee^imda,  138. 

GkMnjrpium. 
herbaoeum,  28. 

Gouania. 
laneeolata,     574 :      lepto- 
atachya,  574 ;  miorooarpa, 
574. 

GouaniesB,  674. 

Gramineao,  560. 

GrawiUa,  2SfJ. 

Grewia,  87. 
abntilifolia,  40;  aaiatioa, 
40;  atpera,  40;  Mulce- 
folia.  38 ;  hvoolor,  43 ;  cat- 
pinifolia,  89  ididymo^  42 ; 
eUutica,  40,  672 ;  helieleri- 
folia,  42;  hirauta,  39; 
kcvigata,  42;  nana,  41; 
oppoaitifoliflL  87 ;  piloMy 
Lam.,  89;  /n'/oaa,  Roxb..  89 ; 
polygEuna,  42 ;  popuUroliav 
88 ;  Rothii,  43 ;  aalTifoli% 
Hoyne,  48 ;  talv^ia, 
Roxb.,  43;  aapida,  41 
icabrophylla,  W.  678 
aclerophylla,  8^  678 
8epiana,42;  tiliflsfolia,  41 
yeatita,  40,  672;  yilloM^ 
39. 

GritUa. 
tomentota,  288. 

GroittUariea!,  210. 

Gttaiteria. 
ceratoicUs,  6 ;  Umg\folia,  6 ; 
tuberota,  5. 

Guilandina. 
Bonduc,  156;  Bonditcdla, 
156. 

Gymnotporia, 
titinota,  80. 

Gynaion. 
vatUum,  838. 

Hnmatoi^lon. 
oampecoianum,  168. 

Hamameliden,  216. 

Hamiltonia,  278. 
myaorenaia,  279;  prcpin' 
ovM,     278 ;      auayeoIeiM^ 

Hardwickia,  162. 

binata,  162. 
Barina. 

caryotoidti,  660;   oblongi' 
Jolia,  649,  650. 
Uaslingia. 

coceinea,  870. 
Hedera,  248. 

fragrimi,  248 ;  Helix,  248 ; 

JjeichenatUtii,  248;   para- 

tUica,  248 ;   tenhintAaeea, 

249 ;  irtfoluUa,  248. 
HedyaareaB,  181. 
Hedytamm. 

.  >lMa^',   144 ;  nangetieum, 
;.'146;  gyrant,  146;   lagen- 
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arium,  147 ;  laHfoliwn, 
145 :  jnUekdlum,  145  ; 
airobili/trum,  148 ;  tri- 
^tietruvif  146;   tubarosuvn, 

Helicieres,  84. 

Iaoi«»84. 
Helinns. 

hnoeolatuBy  574. 
HeliotropiesD,  835. 
Heliotropium. 

peravianum,  8«H5. 
Memmmnia, 

Madeodii,  837. 
Heptaplearum.  249. 

▼enmosum,  249. 
Heteropanaz,  249. 

fragrana,  249. 
JUeteroiMragma, 

Roxburghii,  850. 
Herea. 

braallensia,  445. 
Heypea,  70. 

affinia,  70 ;  trijuga,  70. 
HibiBcus. 

esoulentos,  28;    Letmpas, 

28 ;   Rosa  -  sinensia,    28 ; 

Sabdariffa,  28. 
Hippocratea,  88. 

arborea,  88  ;  indica,  83. 
Hippomaneeo.  486. 
Hippopha6,S87. 

amfertaf  887 ;  rhamnoides, 

388;  salioifolia,  387  ;  tCbe- 

iana,  388. 
Hiptage,  44. 

MaSiblota,  44,  572. 
HiroM, 

ivdioa,     45 ;     lanuginota, 

44 ;  nutarUf  45. 
Holarrhena,  826. 

aiitidy8eiiterioa.326 ;  Goda- 

ga,  826  ;  var.  glabra,  326  ; 

Holboellia,  13. 

angustifolia^  13;  latifolia, 

18,  671. 
Holmskioldia,  370. 

aanguinea,  370. 
UolopieUa, 

ifUegrifolia,  431. 
Homalium,  243. 

nepalense,     244 ;    tomen- 

tosuni,  243. 
Homonoya,  444. 

retuaa,  445 ;  riparia,  445. 
Hovenia,  94. 

dulcis,  94. 
Hydrangea,  211. 

altisaima,  211 ;  aspera,  21 1 ; 

Horten8ia,211 ;  yestita,211. 
Hymenodiotyon.  267. 

ezoelsnm,  267 ;  flacoidum, 

268 ;  oboratum,  268. 
ffmratUhera, 

Aforinffa,  139. 


Hyphnne. 

tnebaica,  546. 
Hyptianthera,  274. 

atricta,  274. 

lohnooarpus,  826. 
fragrana,  827;  fratesoena, 
327. 

leica  tndica,  61. 

Ilex,  76. 
Aquifolium,  76 ;  dipyrena, 
76 ;  exceUa,  76 ;   ezaulca, 
76 ;  odorata,  77, 574 ;  par- 
aguayonaiB,    76 ;    terraUi, 

lUoiness,  75. 

Indigofera,  134. 
Ami,  135;  arbwta,  136 
■  argentea.    136 ;    atropur 
porea,  136 ;  oanulea,  136 
Gerardiana^    135 ;   heter 
antha.  185 ;  linifolia.  186 , 
polyphylla,  185 ;  polokella, 
136;  tinotoria,  185;  vio- 

Inga. 

bigemina,  173 ;  dulcitf  173 ; 

ludda,  174 ;  zyloearpa,  171. 
Iponuea, 

tpeciota,  348. 
Isonandra. 

gutta,286. 
Isora, 

corylifclia,  34. 
Ibea,'213. 

nutans,  218. 
Ixora,  274. 

JBandkuca,  275;  oocoinea, 

275 ;     grandifiara,     275  ; 

parriflora,  275  ;   Paveita, 

zI5 ;  iomentoaa,  275. 

Jambosa. 
vul^rit,  238. 

Jasmineee,  301. 

Jasminum,  311. 
arborescens,  811 ;  dispof' 
mum,  312;  glandulosum, 
312  ;  grandmorum,  313 ; 
hir8atum,312;  latifolium, 
311 ;  officinale,  313  ;  puh- 
escens,  312 ;  revolutum, 
313 ;  Sambao,  311. 

Jatropha. 
Curcas,  442. 

Jonetia, 
Aiooa,  166. 

JugUndeffi,  496. 

Juglans,  497. 
cinerea,  499 ;  nigra,  499 ; 
pterocooca,     500 ;      regia, 
497. 

Jnnipems,  535. 
sBgsBa,  539;  bermudiana, 
5^ :     chinensis,     Linn., 
539 ;  ehinensit,  lino,  (par- 


tly), 538;  communia,  535 ; 
drupacea,  539 ;  exoelsa, 
538 ;  foBtidissima,  539 ;  na- 
na, 536;  Oxycedri.  395; 
prooera,  539;  Paeaoo-Sbib- 
Loa,  537;  recurra^  536;  Sabi- 
na,  539;  squamata,  537; 
thurifera,  5^ ;  Timniana, 
539;WallichiaQa,587. 

Kadmra. 

grandijlora,  Sijl. 
Kandelia. 

Rheedii,  218. 
Keyterlinma.       ^ 

GtiffU/ui,  123,    ' 
Klopstookik. 

cerifera,  552. 
Kydia,  29. 

calycina,    29  ;    frcUema, 

29 ;  Raxburgkiana,  29. 

Lagerstrcemia,  289. 

indica,    240 ;    lanceolata, 

240 ;  parviflora,  239 ;  Ro- 

ginee,  240. 
La^tta. 

hntearia,  387. 
Landolphia,  320. 
Lantana,  369. 

alba.  369;   coUina,   369; 

dubia,  369 ;  indica^  369. 
Laportea. 

crenulata,  404. 
Larix,  531. 

europsea,  531  :    Griffithii, 

531 ;  sibirica,  531. 
LaurinosD,  373. 
LauniB. 

bilocularitt     378 ;     Gun- 

phora,  383;  camphorifcra, 

876;  Cattia,  374;  Cmna- 

fnomum,    375  ;    glanduli- 

fern,    376  ;      involucraia, 

382  ;     ianceoUiria,   377  ; 

nitida,  375;   nobilis,  384; 

dbtutifolia,  375 ;  odoratU' 

fima,  378 ;  Tamala,  374 ;  to- 

mentosa,  877 ;  yillosa,  877. 
lAWsonia,  238. 

alba,  238:   inermit,  238; 

spinosa,  238. 
Lebidieropsis,  450. 

orbicolaris,  450. 
Leea,  101. 

alata,  102;   aspera,  102; 

maorophylla,     102,   574  ; 

rubra,    102 ;    sambacina, 

102 ;  SlaphyUa,  102. 
Legiimino8e»,  130. 
Lepidadenia. 

glabrata,  879;    Or^SUkii, 

381. 
Lepidocaryinese,  548. 
Lepidoddma, 

podoeofpifdia,  448. 
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LeptodermiSy  279. 
]Mice<^ta,  279. 
LeptopvLt, 

cardijoliut,  456. 
I/etUomia, 

bona '  noXf  843 ;  cunecUa, 
844;  omoto,  843;  nervota^ 
848 ;  MtoM,  844  ;  ttrigota, 
843 ;  nniAom^  842. 

Leucama,  1*72. 
glauca,  172. 

LeyoeBteria,  256. 
formoBa,  256. 

Libanus. 
thurifera,  573. 

Ligustmm,  310. 
bracteolatum,  810;   com- 
pactum,    310,    576 ;    ne- 
palense,   310 ;   robustum, 
310  ;  tpuxUum,  310. 

Limonia,  47. 
Acidiuima,  47»  572  ;  eren- 
ulala,  47 ;   Laureolap  50  ; 
petUapkylla,  49. 

LitBsea^  381. 
connmi/is,    382 ;    folio$a, 
882 ;  lanuginosa,  8^ ;  urn- 
broM,  382 ;  zeylanica,  882. 

Lodhra, 
cratagoida,  299. 

Lodoicea. 
sechellarum,  545. 

Loganiace»,  317. 

Lonicera,  254. 
alpigena,  256 ;  angusti- 
folia,  576,  255;  divergi- 
folia,  255 ;  glauciL  576 ; 
OovaniafMj  256 ;  hetero- 
phylla,  25iS ;  hypoleuca, 
256 ;  linearis,  255  ;  Myr- 
tillusy  255 ;  orientaUs, 
:  256 :  oxjyhylla,  266  :  par- 
vifolia,  255 ;  Periolyme- 
num,  254;  purpurascens, 
255;  qumnuelooulari8,255 ; 
spinosa,  576,  255  ;  Wehhi- 
ana,  256 ;  XVlosteum,  256. 

Loranthaceffi,  391. 

Loranthus,  395. 
ampUxifolitUf  397 ;  bieolor, 
897  ;  cordifolius,  396  ; 
faleatut,  397  ;  ligustrinus, 
395  ;  longiflorus,  397  ; 
pcdverulentus,  396 ;  urn- 
bellaivs,  897;  umbellifer, 
897  ;  yestitus,  896. 

Luinnitzera,  221. 
racemo-sa,  221. 

Lycium,  345. 
barbarum,  845 ;  Edge- 
worthii,  345 ;  europteum, 
845;  indicum.  345;  medi- 
terraneum,  845;  rutheni- 
oum,  346. 

Lythrarieoe,  237. 

Lythrum. 
SaUcaria,  288. 


MachfluB,  877. 

glauceecens,  878 ;  macran- 

tha,    878 ;     odoratusima, 

878. 
Maelttra, 
Javanica,  425. 
Mnsa,  283. 

argentea,  288 ;  indica^  283; 

montana,  283. 
Magnoliaceie,  8,  571. 
Mahonia, 

nspaUnsit,  12. 
MallotuB,  448. 

albua,  444 ;  philippinenBii^ 

444;  repandus,  444. 
Malpighiacen,  44. 

communis,  206. 
Malvaoeie,  28. 
Mangifera,  125:  indica,  125 ; 

■ynratica,  126. 
Maoutia,406. 

Paya,406. 
Marlea,  251. 

affiniB,251;  begoni«folia, 

261. 
Marsdenia,  882. 

lucida,  883;  Rovlei,  888; 

tenaciaiima.  833;  tinoto- 

ria,332. 
Melanorhiia. 

usitatissima,  121. 
Melanfkesa, 

obliqua,  455;  rhamnoidet, 

455 ;  turbinaia,  455. 
MelantbesopsiB. 

patens.  4t55, 
Melia,  66. 

Azadiraehta,  67;  Asedar- 

acb,  68,  573;  composita, 

69,  573 ;  indioa.  67,  578 ; 

■empemrens,  68 ;  superba, 

69 ;  robusta,  69. 
Meliaceo),  65, 
Meliosma,  115. 

angulata,  116;  dilleninfo- 

lia,  115;  myriantha,  116; 

pungens.  Brand.  116;  pwu 

gens,  Bead.,  116 ;  simplioi- 

folia,  116 ;  Wightii,  116. 
Menispennaoea,  7,  571. 
Menispermum, 

Coceulus,  8;   eordifolium, 

8;  hirsutum,  9;  laur\foli- 

um,  9 ;  polycarpon,  10. 
Mespilus. 

germanicOf  206 ;  japonica, 

575. 
Metroxylon. 

IsBve,  560 ;  Rumphii,  560. 
Mesoneurum,  155. 

cucullatum,  155. 
Miobelia,  8. 

auraniiaca,  8 ;  Champaoa, 

8;  Dollsopa^Z. 
Microelus. 

Rotperianus,  446. 


MiUusa,  i,  6. 
▼olutina,  6. 

Millettia,  138. 
aurioulata.  138. 

Millingtonia.  847. 
dUlenujMia,  115 ;  horten- 
sis,    847 ;  punaais,    116 ; 
simplicifolia,  116. 

Millingloniecg,  115. 

Mimosa,  172. 
amara,  178 ;  ambiea,  180 ; 
easia,  189;  Catechu,  186; 
cinerea,  171 ;  concinna,  188; 
duleis,  178 ;  dumosa,  185 ; 
elmmea^  188;  elcUa,  175; 
Famesiana,  180 ;  ftmtair 
nea,  186 ;  Latnmum.  180 ; 
leucopMcea,  184 ;  lucida, 
174;  mutabilis,  172;  obo- 
vata,  185;  octandm,  172; 
odonUissima.  175  ;pen7uUa, 
189 ;  puUhdla,  iTS ;  rabi- 
oaulis,  172 ;  seandens,  167, 
575 ;  Sirissa,  176 ;  sHpula- 
cea,  178 ;  Suma,  187 ;  <9k»- 
dra^  186 ;  xyloearpa,  171. 

Mimosen,  167. 

MimuBop*,  291. 
Broteniana,  298 ;  diBBecta, 
292;  Elengi,  293;  hexandnu 
291 ;  indica,  291 :  Kauki, 
Linn.,  292;  Kauki,  R.  Br.. 
293;  Kauk,  Wall.,  291; 
Roxburghiana,  298. 

Missiessjfa, 
hypoUuca,  405;   veluHnaf 

Monotheca, 
Museatensis,  287. 

More».  400. 

Morinda,  277. 
anguBtifolia,  278;  bracte- 
ata,  278;  citrifolia,  278; 
exserta,  277;  multiflorsy 
278  ;  seandens,  278 ;  tino- 
toria,278;  umbellata»  278. 

Moringa,  129. 
aptera,  190;  oonoanensiB, 
130 ;  pterygoBpeima,  1S9. 

MoringesB,  IW. 

Moms,  407. 
alba,  407;  atropurpurea, 
407;  alabrata,  409;  indica, 
408 ;  leoTigata,  409 ;  nigra, 
407 ;  pabularia,  409 ;  par- 
vifolia,  408 ;  Berrata,  409 ; 
taiarica,  407. 

Murrava,  48. 
exotica,  48;  Koeoigii,  48, 
572 ;  panieulaia,  48. 

Myrica,  495. 
arguta,496:  oerifera,496; 
cordifolia,  496;  Gale,  496; 
integrifolia,  496;  Jubai, 
496;  Nagi,  496;  rubra, 
496 ;  Bifida,  495. 

Myricacee,  495. 
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Myrioaria,  23. 
IracUata,  28 ;  elegans,  24 ; 
g^rmamoa.  2^. 

Myrsine,  286.  ' 
acuminata,  285 ;  afrioana, 
286;  Waria,286\  oapitel- 
lata,  286 ;  semiaerrata,  285. 

MyniDeee,  282. 

Myrtaoeaa,  280. 

MyrtuB. 
oommunia,  282. 

Putranjiva,  451. 

Nauoloa,  262. 
Cadambaf26l:  eordifolia, 
263 ;  divernfolta,  263 ;  par- 
mfolia,     262 ;    purpurea, 
262 ;  tetsilifolia,  264. 

Neotandra. 
Rodwi,  373. 

dickotomaf  82. 
Nerium,  828. 

odorum,    328 ;    Oleander, 

829 ;  retieulatum,  330 ;  tine- 

torum,d2i;  tomerUotum,2l21^, 
Nima. 

quastioidet,  59. 
Nipa. 

frutioans,  560. 
Nyotanthes,  814. 

Arbor-tristis,  314. 

Oohna,  60. 

eollinOf  60 ;   humilit,  60 ; 

lucida,    60 ;    nana,    572 ; 

pumila,  60,  572  ;  squarro- 

sa,  60. 
Oobnaoese,  60. 
Ocotea. 

lanoeolaia,  377. 
Odina,  123. 

Wodier,  123. 
Olaoinese,  74. 
Olux,  74. 

nana,  75 ;  soandens,  75. 
Oldfieldia. 

africana,  437. 
Olea,  307. 

aeuminaUi,   809  ;  comrKm- 

(a,  310;    ouspidata,    576, 

807 ;  ouropea,  307  ;  /orw- 

atiMTi,  576,  307  ;  fragrans, 

809  ;    glandulifera,    309 ; 

paniculata,  309 ;   robmta, 

810 ;  Roxhurffhiana,  809. 
OleinesQ,  301. 
Opuntia,  245. 

amycliea,    247 ;    Dillenii, 

245;    Ficus  -  Indica,  246; 

nana,    247;    Tutia,    247; 

vvdQaru,  246,  247. 
Oreodoxa. 

frigida,  551. 
Orthanthera,  334. 

viminea,  835. 


Otmanikiu, 

fragrafu,  809. 
OsmoUuimnHi, 

fragrant,  282. 
Ostrya. 

carpinifolia,498;  tuigarit, 

O^ris,  399. 

arborea,  399  ;    tupalensU, 

899;   Wighiiana^m, 
Ototema, 

mfuyi'ophylla,  138. 
Ouffeinia,  146. 

dalbergioidofl,  146. 
Oxalideie,  45. 
Oxytenanthera. 

Thwaiteeii,  569. 

Paliurut. 

acuUahu,  574. 
Palmie,  541. 
Panaz. 

decompatiia,  2^;firagratu, 

249. 
Papa^a4Me,  244. 
Papihonaoeee,  130. 
Parairopia. 

venvMta,  249. 
Pareohites. 

Thunbergii,  327. 
Pareira. 

Brava,  671. 
Porkinsonia,  158. 

aculeata,  158. 
Parrotia,  216. 

Jacquemontiana,  216, 576; 

persica,  217. 
Paaania,  477i  478 ;  deuaiflora, 

478. 
Passifloreo),  244. 
Pauletia,  159. 
PauUinia. 

sorbins,  277. 
Pavetta,  275. 

indica,  275 ;  tomontosa,  275. 
Pavia. 

indica,  103. 
Pentapanax,  248. 

Lescbenaultii,  248;  para- 

siticum,  248. 
Pentaptera. 

Armnn,     224  ;     eoriacM, 

225;  crtMiUUa,  225;  qla- 

bra,  224  ;  paniculata,  22A ; 

tonentom,  225. 
Pergularia,  834. 

ouoratissima,  334 ;  pallida, 

834.  576. 
Periploca,  330. 

apnylla,  330;  calophylla, 

Persea. 

gratissima,  378. 
Persica. 

vtUmrijt,  191. 
PetnMHui. 

aUernifoliit,  221. 


PbaUona. 
Paphia,  576. 

Phanera,  158. 

PhaaeolesB,  181. 

Phelipssa. 
Calotropidis,  332L 

PkUaddjSuM,  210. 

Philadelphus,  212. 
coronarius,  212;  tojneiUo- 
9ut^  212. 

PhUlyrea. 
rotnuUi,ZVk 

Pboebe,  876. 
lanoeolota,    377;   pallida, 
877 ;  paniculata,  8/7 ;  vU- 
loMj  m ;  Wighta,  877. 

Phodnicinee.  548. 

PlKSDiz,  552. 
acaulis,  565 ;  dactylifera, 
552;  farinifera,  656;  bu- 
mili8,555;  yar.  melanooar- 
pa.  555 ;  Ouseleyana,  555 
paludoaa,  656;   pedunoa 
lata,    555;    puBiila,  655 
sylTestria,  553,  654. 

Pbotinia. 
dnbia,  208 ;  japonica,  575. 

Phyllanthen,  436. 

Phyllanthus,  452. 
bioolor,  453  ;  eordifoliut, 
456 ;  EmbliofL  454 ;  ffi^- 
meisteri,  456 ;  Lanceolarius, 
453 ;  Uucopyrtis,  456 ;  mmI- 
tipynu,  453 ;  nepalensis, 
452;  paUTu,  455;  retioo- 
latusy  453;  reltuut,  455; 
tepiaria,  455;  twrtiimUut, 
4o5;  viroiut,  456;  witit- 
idcea,  455. 

Pkyllochlamya. 
spinoaa,  411. 

Pbytelopbaa. 
macrooarpa,  560. 

Pbytolacoa. 
acinosa,    871 ;    decandra, 
371 ;  dioica,  871. 

Pbytolaccaoese,  871. 

Picea,  525. 
excclM,  526 ;  Mcrinda,  525 ; 
pectituita,  629;    Pindrw, 
528;  Wd^riana,  &2i. 

Picrasma,  69. 
^uassioidea,  59. 

Pierit. 

fomuaa,    280 ;    owl^Uia, 
280. 

Pileostigma,  158. 

Pinaster,  512,  613. 

Pineae,  503. 

Pinut.  505. 
A  hiet,  Du  RoU  629 ;  i4M», 
Linn.^  526 ;  auatralls,  509  ; 
auttnaca,  614  ;  BruMtmi- 
ana,  527  ;  BrvHa,  516 ; 
Cedrut,  524  ;  (>mbn, 
512;  decidua,  627;  Iko- 
dara,  516;  dumomi,  537; 
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oxoelsa,  510;  GerarduiiA, 
WS ;  Qriffiihii,  6S1 ;  hale- 
pensifl,  506,  515;    Hatxi 
oDsis,  513;    Kaaya,   506 
508;  Khuirow,  525;  La^ 
riciOy    614 ;   Larix,    581 
loDgifolia,  506 ;  maritima 
Lamaroky  514 ;  nuxriiiiiui 
Lamb,  515,  516 ;  Masmmi 
afuiy  Lambi,  512;  Mattoni 
ana,  Sieb.  and  Zuoc.,  512 
Mericusii,  512;  montaDa 
513;   Mughus,  613;  oUi- 
qua,  518;   vendula,  510 
persioa,  50o ;  Peuce,  510 
Picea,529:  riDastor,514 
Pindrow,  528 ;  Pioea,  516 
ponderoaa,  895;  Pumilio^ 


513 ;  p3rrenaioa,  516 ;  ligi 

daj,   510;   Royleana,  506 

613 ;  sinenaia,  512 ;  SmitK 

tana,  625;  meetafrilu,  528 

Strobus,    512;   svlTestri*^ 

506,    513;     Tbb^    610 

Thunbei^,512;  uncinala, 

613;  WeblnaHa,02S. 
Piper. 

Betel  551. 
Piptadenia,  168. 

oodhensis,  168,  578. 
Piptaothua,  132. 

nepaiensia,  132. 
Piratinera. 

ffuianensia,  428. 
Pareunia, 

diauxif  871;  Latheniaf  371. 
PUtacia,122. 

atlanUca,   123 ;   cabulica, 

123;  iDtegerrima,  122,574; 

Khinjuk.  123;  Lentiacuii, 

123;     Terebinthua,    123; 

vera,  123. 
Pithecolobium,  173. 

bigeminmn,    173 ;    dulce, 

173 ;  lolmtum,  675. 
Pittosponjse,  19. 
Pittosporum,  19. 

eriooarpum,  19;  floriban- 

dum,  Iv. 
Plataneffi,  434. 
PlataDua,  434. 

occidentalis,  435  ;    orien- 

talis,  434. 
Platycaiya. 

strobiiacea,  497. 
Platylobese,  436. 
Plecospermum,  401. 

spinosum,  401. 
Plectronia. 

didyma,  276. 
Plumeria,  323. 

acuminata,  323 ;  aoutifolia^ 

823 ;  loranthifolia,  823. 
Podalyrien,  131. 
Podooupiu,  508. 

braoteata,  641 ;  neriifoiia, 

641. 


PoinoiaiUL  167. 

elatay  157 ;  regiA*  167 ;  fw^ 

eherrima,  157* 
Poituetda. 

pulckerrima,  489. 
Poivrea, 

Roxburghiif  221. 
Polyalthia,  4. 

oeraaoidea,  5,  571 ;  longi- 

folia,  4 ;  saberoea,  5. 
Polygonen,  371. 
Polvgonum. 

tiDotoriam.  185. 
Pongamia,  168. 

flabra,  158;  macropkyUa, 
88. 

PopuluB,  472. 
allia,  473 ;  balsamifenty  476 ; 
canesoeni^  474 ;  cUiata,475 ; 
diversi/oltOf  474 ;  euphrati« 
ca,  465,  474;  fastiffiaia, 
472 ;  laurifolia.  476 ;  nign, 
472 ;  pyimmidalit,  472 ;  tua- 
veoUns,  476 ;  tremolay  474. 

Porana,  841. 
paoicalata,  842. 

Posoqueria. 
dinHetcruMf   278 ;    rijiida, 
273 ;  uliffinota,  273. 

Pouzolxia,  404. 
lorhoniea,  405 ;  avalit,  406 ; 
viminea,  405. 

Premna,  8(S5. 
barbata,  867  ;  oordifolia, 
867  ;  glaberrima,  367 ;  her. 
Iiacea,  868;  intee^folia, 
866  ;  intermpta,  367  ; 
latifolia,  866 ;  micrantba, 
367 ;  mucronata,  366 ;  race- 
mo«a,  367 ;  scandena,  367; 
terraiifolia,  366;  mtnota, 
366 ;  tomentoaa,  867. 

Prinaepia,  195. 
atilia,  196,  576. 

Proaopia,  169. 
■pidgera,  169;  Stepbani- 
ana,  17L 

Protium, 
Oiltademe,  66. 

Prunua,  190. 
Amysfdalua,  190 ;  armeni- 
aca,  191 ;  avium,  193, 578 ; 
caprioida,    195  ;    Ceratut, 

193  ;    CerasuB  •  Qriffithii, 

194  ;  cerattfeni,  192 ;  com- 
munia,  192  ;  yar.  doty- 
carpa,  192  ;  divarieaiti, 
192  ;  dcmestiea,  192 ;  Orif- 
fithii,  194:  humilia,  194; 
intitiiia,  192 ;  japonica, 
194 ;  Mabaleb,  195,  576  ; 
PadoB,  194 ;  perrnca,  191, 
575 ;  proBtrata,  198 ;  Pseu- 
doceraauBy  194;  Puddum, 
194 ;  minoia,  192 ;  tjflva- 
tica,  194 ;  tomentoaa,  194. 

Psenea. 


caprifioi.  419. 
Paidium,  282. 


goaTa,    232 ;    pomifemm, 
^ ;  P!fr\fervm,  282. 

PterocarpuB,  152. 
erinaceufl,    153 ;    iDdioos, 
153 ;  Marsupium,  162 ;  iao- 
taliiiuB,  153. 

Pterooarra. 
fraxinifolia,  497. 

PteroBpormum,  86. 
acenfolium,  35 ;  lanoeaofo- 
lium,  85 ;  BemiMgiitatum, 
85. 

Pueraria,  141. 
tuberoea.  141. 

PuDica,  240. 
Graoatum,  241. 

Patranjiva,  451. 
amlluocarni$,  451  ;    Rox- 
burgnii,  451. 

PyniB,  208. 
Aria,  206 ;  aucaparia,  207 ; 
baocata,  205  ;  oommtmii^ 
203;  (>donia,  206;  foU- 
OBa,  207 ;  gennanica,  206 ; 
Jaoquemontiana,  205 ;  tu- 
maonentis,  206, 578 :  kuma- 
oni,  204  ;  lanata,  206 ;  ICa- 
lua,  205  ;  Pathia,  204, 575 ; 
SorbuB,  207;  Byriaoa,  204  ; 
urdna,  206 ;  TarioloBa,  204, 
675 ;  vetltia,  206. 

Quercus,  477. 
acuminata,  489;  ifigilopa, 
485;  annnlata,  479,  487; 
armata,  490  ;  auttriaoa^ 
485 ;  BaUota,  480  ;  Balool, 
480,  578  ;  calUprinos,  487 ; 
CeiriB,  485 ;  ooedfora,  4^; 
doalbata,  489;  dilatata, 
482 ;  f enoBtrata,  489 ;  ftrox, 
490 ;  Jhrilmnda,  482 ;  Ilex, 
480,  578 ;  incaiUL  482 ;  in- 
f ectoria,  485 ;  lamelloaay 
479, 488 ;  lafuUa,  481 ;  Un- 
oenfolia,  489;  lanuginoBa, 
481;  lappaoea,  489:  lusi- 
tanica,  484 ;  Mirbeckii, 
484 ;  ocoidentaliB,  486 ; 
paadlamellosa,  488;  ped- 
uDoulata,  483 ;  peraioa, 
485 ;  f>olfani^,i8& ;  fxteu- 
dococcifera,  487 ;  pBoudo- 
suber,  485 ;  pubeBoenB, 
488;  Bobur.  484;  Berne- 
oarpifolia,  479 ;  eemiaer- 
rata,  488 ;  Berrata,  Rozb., 
487:  8errata»  Thanb.,486; 
Besdlifloia»  488;  spioata, 
479,  489:  tquamata,  489; 
Suber,  485;  Toia.  484; 
VaUoinM,  485 ;  TelatiDa, 
488. 

QuiBqualifl. 
indica,  220 ;  tiUoM,  220. 
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Radermachera. 
aTnama,     349 ;     eigantea, 
348  ;   Btriota,  34§ ;    xylo- 
carpa,  348. 

Randia,  272. 
dumetonim,    273:    loDcri- 
■pina,  274  ;    rigida,   273 ; 
stricta,  274 ;   tetrasperma, 
272 ;  ulinnosa,  278. 

Reptonia,  287. 
buxifolia,  287. 

Rhabdia,  341. 
fluvialis,  677  ;  glabra,  577 ; 
serioea,  577 ;  viminea,  341, 
677. 

Rhamnea,  84. 

RhamnuRj  91. 
cathartious,  93 ;  hirstUnt, 
92 ;  oleoidee.  93 ;  peraioas, 
93 ;  procumDens,  93 ;  pur- 
pareiLB,91 ;  spathulsfolius, 
93 ;  triquetnuiy  92 ;  virga- 
tiu,  92. 

Rhaz^,  822. 
Btnota,  322. 

Rhisophora,  217. 
Candelana,2l7 ;  earyophyl- 
UwUtf  219 ;  oonjvigata,  218 ; 
gymnorhiza,  219;  MangUf 
217;  muoronata,  217 ;  par- 
vijlara,  219. 

RhiisophoresB,  217. 

Rhododendron,  280. 
Anthopogon,  282, 576  ;  ar- 
boreum,  Sm.,  281 ;  arl>o- 
ream,  Wight,  281 ;  cam- 
panulatum,  281  ;  lepido- 
tum,  282 ;  nilafi^ricum, 
281 ;  WalUchii,  282. 

Rhus,  117. 
acuminata.  1 21 , 1 22 ;  Bvchi- 
ameln,  119;  coriaria,  120; 
Cotinos,  118,  574  |  irUeger' 
rima,  122  :  javanuxL^  119 ; 
juglarulif<H,iat  120 ;  Kahror- 
singetf  122,  678 ;  mysoren- 
ai«,  119 ;  parviflora,  119 ; 
punjabensis,  120;  semial- 
ata,  119.  574 ;  succedanea, 
121 ;  syivestriB.  120 ;  vthi- 
Una,  118;  vernicifera,  120; 
vemiXf  120. 

Rhynchospermum, 
^OMtiinoidet,  327. 

RiboB,  213. 
acumincUum,  214 ;  alptstrtf 
213 ;  glaciate,  214  ;  gland- 
vlofum,  214;  Oroasularia, 
213 ;  HimalenUy  Decaisne, 
216  ;  HifnaUme,  Hoyle, 
213;  Uptostachyum,  214; 
orientale,  214 ;  nigrum, 
216;  rubrum,  216;  villo- 
fum,  214;  Uva-crispa,  214. 

Ricinus. 
commanii,  446. 

Rivea, 


hypoeraUriformit,  342;  or- 
n4Z/a,  343. 

Rivina, 
Latbenia,  871. 

Robinia. 
Candida,  138;  macrophyUa, 
138. 

Ronddetia, 
cinereaf  269 :  exterta,  268 ; 
tinctona,  269. 

Rosa,  199. 
alba,  200;  Banksise,  200; 
bracteata,  199;  Brunonii, 
201 ;  Calendaruvn,  200  ; 
canina,  200 :  oentifolia, 
200;  ehinensis,  200;  da- 
masoena,  200 ;  e^lan- 
teria,  201  ;  Fortuniana, 
201;  fraffrans,  200;  gal- 
lioa,  200 ;  glandvl{fera, 
200;  Hqfmeuten,20d:  in- 
dica.  200;  inermU,  200; 
involucrata,  199;  Lucktn- 
aultiana,  201 ;  lutea,  201 ; 
Lyellii,  199 ;  macropnyUa, 
203;  miorocarpa,  201 ;  mi- 
crophylla,  200;  moschata, 
201;  mu1tiflora,201;  Noi- 
settianiL  200;  pimpinelli- 
folia,  202 ;  puhaeens,  201 ; 
Rapini,  200 ;  semperflorens, 
200 ;  semDeryirens,  201 ; 
serioea,  202 ;  sinica,  Alton, 
201;  nnica,  Linn.,  200; 
spinosissima.  202  •  sul- 
pnurea,  199 ;  Webbiana, 
202,  676. 

RosacesB,  189. 

RotUera. 
dkocca,    444  ;    mappoidia, 
444;  Utracocca,  444;  tine- 
toria,  444. 

Rubiacero.  260. 

Rubus.  196. 
affims,  575 ;  albetceni,  198 ; 
biflorus,  198;  eordifalius, 
576 ;  discolor,  197  ;  ellipti- 
au,  197 ;  flavus,  197,  5/5 ; 
frutioosus,  197;  OowreephtU, 
197;  IIamiH(mianu«,  197; 
kirhu.  197  ;  hypargyrus, 
676 ;  lasiocarpuB,  198 ;  ma- 
cilontus,  199 ;  mytoreniis, 
198 ;  niveus,  199  ;  panicu- 
latus,  196 ;  pungeru,  198 ; 
racemosuSf  198 ;  reticulatus, 
197 ;  rotcejlorus,  198  ;  ro- 
ssefolius,  198 ;  rugosus, 
197;  iUiaceut,  196,  676; 
WaUtcliianus,  197. 

RutaoesB,  46. 

Sabia,  116. 

campanulato,  116, 574;  pa- 

nicuJata,  117,  674. 
Sabiaoeie,  116. 
Saccharum. 


Sara,  548. 

Sacoopetalum,  7. 
longiflomm,  7 ;   tomento- 
sum,  7. 

Sageretia,  94. 
Brandrethiana.  95;  oppo- 
Bitifolia,  95;  iheesans,  95, 
574. 

Soffuerut, 
Rumpkii,  650. 

Sa^,  660. 

SaUeariea,  237. 

Salidnea,  461. 

Saliz,461. 
acmophylla,    463 ;    aouti- 
folia,  469 ;  segyptiaca,  464; 
alba,    466 ;     amygdalina, 
464;  angustifolia,471;  ba- 
bylonica,     465  ;      Caprea, 
467  ;  daphnoides,  465, 469; 
dealbata,  464 ;  dentieulata, 
466;  elegans,  466;  flabel- 
laris,  471;   fn^,  466; 
glauoophylla,    4^7  ;   hast- 
ata,    467;     Hdix,    471; 
ichnottachya,  462;  incana, 
470 ;  insignis,  470 ;  japon- 
ica^    465 ;     Kumaonauii, 
466;   LedebourianiL  471; 
LindlOTana,  471 ;  Myraim- 
tis,  471 ;   nigricans,  467 ; 
octandra,    DeL,    464 ;  oc- 
tandra,  Sieb.,   464;   oxy- 
carpa,  471  ;  pendula,  465 ; 
pentandra,    464  ;   phylid- 
folia,  467 ;  ponuranica,  469; 
pruinota,  469  ;    purpurea, 
466,   471 ;    pyenostaohya, 
470 ;  pyrina,  463  ;  retusa, 
471 ;  rubra,  471  ;  Russell- 
iana,    466  ;    Safsaf,  464 ; 
Smithiana,  47^ ;  tetrasper- 
ma,  462;    triandra,  464; 
TiminaUs,    470;    Wallich- 
iana.  468. 

Salmalia, 
Malabarica,  31,  678. 

Salvadora,  314. 
indica,  Royle,  316 ;  indicn, 
Wight,  315  ;  oleoides,  316 
persioa*   Linn.,   315 ;  per- 
siea,    T.    Andeison,   316: 
Stoetsii,  816. 

SalvadoraceiB,  314. 

Sambuous,  260. 
adnata,  676 ;  Ebnlus,  26a 

Samydaocffi.  242. 

Santalaoen,  398. 

Santalum,  398. 
album,  398;  myrtifoU»»i 
89& 

SapindacesB,  103. 

Sapindus,  106. 
aaiminahttf    107 ;    deter- 
gens,    107  :   emarginatoa, 
107 ;  laurirolius,  106;  ncM^i- 
ftoitcf,  108 ;  Saponaria,  108. 
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Sapium. 

hacecUum,    441  ;    indiewn, 

441 ;    pofnUifolium,    441  ; 

■ebiferum,  444. 
JSapota, 

Acknit,2S8. 
SapotaoesD,  28a 
Saraca,  166. 

indica,  166. 
Saroochlamys. 

pulcherrima,  405. 
Saroooocca,  436. 

prunifonnis,  448 ;  noligna, 

448  ;  trinervia,  448. 
SoBsafnui. 

officinale,  376. 
Saurauja,  25. 

nepalensis.  25. 
Sazifragose,  210. 
Sohizandra. 

flTandiflora.  571. 
Schleiohern,  104. 

trijuga,  105. 
Schrebera,  305. 

pubesoens.   805 ;    swioto- 

nioides,  576,  305. 
Seopolia, 

aaUmUif  46. 
Seourinega,  455. 

Leooopynu,  456 ;  obovata, 

455. 
Senna. 

aurieulcUa,  165 ;  offieinalit, 

166;  obtuM,  165. 
Semeearpus,  124. 

Aoaoardium,  124. 
Sequoia. 

gigantea,    504 ;     sompor* 

Tirana,  504. 
Sesbania,  187. 

agyptiaoa,  137 ;    grandi- 

flora,  137. 
Shorea,  26. 

laccifera,  26 ;  robusta,  26. 
Simaniboa),  58. 
SipfumanthMS. 

indica,  864. 
Siphonia, 

IrazUientUf  445. 
Sirium, 

myrtifoliwn,  898. 
Skimmia,  50. 

Laureola,  50,  572. 
Sodada, 

dtcidua,  14. 
Solanese,  845. 
Sonneratia,  242. 

acida,  242. 
Sophora,  132. 

alopecuroides,  133;   Orif- 

fithu,  133;   moIliB,   182; 

Moorcroftiana,  133. 
SophoraaD,  131. 
Sorbui. 

^rwx.206. 
Soymida,  71. 

febrifuga,  71,  573. 


Spathodea,  848. 

amflBna,  849 ;  criBpa,  850 ; 

falcata,  850;  Kozburghii, 

350 ;  xvlocarpa,  349. 
SpatholoboB,  143. 

Roxbur^bii,  143. 
Spermadiotyon. 

azureuiti,  278:  tuaveoUns^ 

278. 
SplUgtrhera, 

vuierostaehya,  403. 
Spondias.  128. 

Mangifera,  128. 
Spondieeo,  117. 
Sponia,  429. 

orieutalifl,    430  ;     polito- 

ria,    430;   velutina,   430; 

Wightii,  430. 
Staunionia. 

anmuttfolia,  571 ;  lattfolia, 

SUphylea,  114. 

Bumalda,   115;    colohica, 

115;    Emodi,    114,    574; 

pinnata,  115 :  irifolia,  115. 
StephegToe,  262. 

diversifolia,    263 ;    panri- 

folia,  262. 
Stephania. 

rotunda,  571. 
Steroulia,  82. 

colorata,    34;   urens,  83; 

viUo8a,32;   \VaUichii,Z4. 
SterouliaoecB,  82. 
Stereospermnm,  351. 

cbolonoides,  852;  suayeo- 

lena,  851. 
StUayo. 

diandra,  447. 
Stillinffia. 

himalayentit,  441 ;  aebifera, 

441. 
Siranvseaia,  210. 

glauoeecens,  210. 
Strablus,  410. 

aaper,  410. 
StrTchnoe,  317. 

Nux-Yomioa,    317 ;    pota- 
torum, 317;  Tieute,  818. 
Styloditcui, 

trtfoliatut,  446. 
Styraceo),  298. 
Swietenia,  70. 

CkhroxyUm,  74, 578 ;  fdrri- 

fiiga,  71 ;  Mahagoni,  70. 
Sjfwirwrut. 

antiquorum,  419. 
Symplocos,  299. 

oratsBgoidee,  299;  Hamil- 

toniana,  801 :  neirosa,  801, 

576;  panioulatay  299;  po- 

lyataonya,  800 ;  raoemoaa, 

800 ;     ramosissima^    299, 

576 ;  spioata^  800. 
Syringa.  306. 

Emodi.  806;  pcrsica^SOd; 

Yulgarii,  807. 


SimfffiuM. 
Jambolanum,  233;  fi^rvo- 
tum,  234;  $alic\fiAium,  284. 

Tabemfl^montana^  322. 
coronaria,  322 ;  utiliB,822. 

Tcda,609. 

Tamarindus,  163. 
indica,  163. 

Tamariiicines,  20. 

Tamarix,  20. 
articulata,  22;  dioica,  21 
ericoidos,  572 ;  gallica,  20 
indica.  20;  orUntalit,  22 
Pallaaii.  21;  salina,  572 
stricta^  572. 

Taxineos,  503. 

TaxodieiD,  503,  504. 

TaxctropKit. 
Roxburghii,  411. 

TaxuB,  539. 
baccata,  539;  nucifera,5S9; 
Wallichiana,  539. 

Teooma,  352. 
undulata,  852. 

Teeofnella, 
undulata,  352. 

Tectona^  354. 
grandis,  854. 

Tepbroflia. 
Candida,  138. 

TerebUuh/icea,  117. 

Terminalia,  222. 
Arjuna,  224;  bellerioa,  222 
B^rrifi,  224;  Chebula,  228 
citrina, 228;  coriaeea,  225 
crenulata,  W^olabra,  224 , 
panicolata,    226;    tomen- 
toiia,  225,  576 ;  tomenteUay 
576. 

Ternatronniaoev,  24. 

Tetrameles. 

Ortthamiaita,  245 ;    nudi* 
flora,  245. 

Tetranthera,  879. 
apeUda,  379;  bifaria,  888; 
Doahia,  381 ;  frntiooea,  879 1 
trlabrata,  879;  lanuginata, 
882;  laurifolia,  379;  macro- 
pkvlla,  380 ;  monopetala, 
880 ;  obUmaa,  881 ;  Pana- 
monja,  879 ;  pulcherrima, 
883;  Roxburghii,  379, 577; 
tomentosa,  380. 

ThamnocalamuiL  568. 
Falconeri,    563;     spathi- 
florus,  568. 

Then, 
Bohea,  25 ;  ckineiuit,  25; 
viridit,  25. 

Theepesia. 
Lampas.  28,  572;   popul- 
nea,  443,  572. 

Thuja, 
artiaUata,  535 ;  crimtalit, 
534. 

Tbymelaoea,  884. 
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Tilia. 

earopasa.  36. 
TiliaceeB,  3d. 
Tiliaoora,  10. 

racemosa,  10. 
Tinosporikj  8. 

ooraifolia,  8,  671. 
Toddalia. 

aculeata,  46. 
Trachycarpufl,  547. 
Trewia,  443 ;  tfiacrotiadkyaj 

443 ;  nudiflora,  443. 
Trichaurut, 

ericoides,  672. 
Triqpteris, 

Xfuiica,  46. 
TrophU. 

agpera,  410 ;  gpinotOy  Koxb. , 

All  xtpinota.  Wall.,  425; 

tpinoM,  WUld.  401. 
Ttuga,  525. 

Ulmacee,  400. 

Ulmus,  431. 
campestrifl,  433 ;  effHMO, 
Hb.  Wall.,  432;  effusa, 
Willd.,  432;  ema,  432; 
integrifolia,  431 ;  montana, 
433 ;  parvif olia,  434 ;  ptdunr 
culatOf  432  ;  numila,  433  ; 
BubeFosa,     433 ;     virgcUOf 

^  Roxb.,  434;  vii^ta^ 
WaU.,  434;  WaUichiaDa, 
432. 

Urceola. 
elastica,  320. 

Urosliffma,  411,  412. 
bengaierue,  418;  cordifoli- 
Kfft,  416;  dafvcarpunif  414; 
ela*ticum,  41o ;  infectoriumf 
414;  karet,  418;  mytmmu, 
414;  obvertum,  414;  odora- 
ium,  418  ;  avoicteum,  417  ; 
pei'teff/oiiumf  414;  piti/er- 
um,  417;  Pteudo  •  BenJ€t- 
mineum,  416 ;  Paeudo- 
Tida,  416;  relioiotum,  415; 
Tjaiela,  414  ;  Tjiela,  415  ; 
iomentottivi,  414 ;  Wighii- 
anum,  414. 

Urtioa. 
hicolor,  405;  eremUaUt,  404 
dioica,  404;  fnUescens,  406 
heterophyfla,   Roxb.,  404 
heterophylla,  Willd.,  404 
macrophyllaf    403 ;    ntrea 
402;    pmdulifiwa,     403 
pvicherrima,   405 ;    Puya, 
406;  rugulosa,  403;  Kolrel' 
la,  403;  (enacimmaf  402. 

Urticacess,  400. 

Urticeaj,  400. 


eerajoMfet,  5 ;  Icnff^alia,  5; 
M^ertMa,  5  ;  (om^pUoja,  7 ; 
vUlota,  6. 

Vacoiniea,  279. 
Vaccinium,  279. 
MyrtUloB,  279. 

Fomefuma,  180. 

Vahea. 
grummifenL  820. 

Vallaris,  827. 
diohotoma,  327. 

Vateria. 
indica,  26. 

Veotilago,  96. 
bombaiensi^  96;   calyoa- 
lata»  96,  574  ;  maderaspa- 
tana,  Gsrt.,  96 ;  madera- 
ipatana,  Rozb.,  96. 

Verbenacen,  863. 

Vibumum,  267. 
aeuminatum,  260 ;  capitel- 
latum,  269;  ooriaoeum,  259; 
ootinifolium,  268,  676 ;  cy- 
lindricum,  259 ;  erabesoeDS, 
258;  foBtenB,  269,  676; 
grandiJlorum,25ldi  inTolu- 
cratum,  258;  Lantana,  268; 
MuUaha,  258,  676;  nenro- 
Bum,  269;  OduIub,  267; 
pUycarpum,  2d8;  punota- 
tam,  260;  stBllalatam,  268, 
576;  Tinus,  267;  WighJtici' 
num,  258. 

VicieeB,  181. 

Villebninea. 
fruteBcens,  406. 

Viscum.  392. 
album,  392;  artioulatum, 
393;  attenuatam,  394;  hen- 
gaUtue,  393;  oompressam, 
394 ;  diehotomttm,  894;  fal- 
ecUum,  393 ;   moniiiforme, 
393  ;  monoicum,  393  ;  ori- 
entale,  393;  Oi;^n,394; 
stellatum,    392;  verttcUla- 
turn,  898. 
Visiania, 
rchutta.  310. 

Vitox,  869. 
Agnus-castuB,  870 ;  altia- 
Bima.  870  ;  ■•  hicolor,  369 ; 
incita^  369 ;  Leaooxylon, 
870  ;  Neffwndo,  869,  677  ; 
trifolia,  870. 

ViUs,  97. 
adnata,  100,  574;  oapreo- 
lata,  101 ;   oarnoaa,  101 ; 
bimalayana,  100,  574  ;  in- 
dica, 100,  574;  liabruBca, 


574  ;  Janata,  99,  574 ;  Ian- 
oeolaria,  101,  574;  lati- 
folia,  ^,  674 ;  parrifoUa, 
99,  674 ;  quadmngnlaria, 
100  ;  mgOBa,  99  ;  tomen- 
toaa,  101 ;  vinifera,  98, 
574 ;  Tolpina,  674. 
Vollaineria, 
farifioia,  364;  infortyMota, 
363 ;  terrata,  364. 

WalUchia,  549. 

caryotoideB,   650 ;    dend- 

flora,  549. 
Welli%fftoni€L 

giganUa,  604. 
Welwitaohla,  500. 
Wendlandia,  268. 

exaerta,    268 ;    pabernla, 

676  ;  tinctoria,  269,  676. 
Wikstramia,  386. 

ean/ucens,  386;  talici/olia, 

386 ;  virp^ata,  386. 
Willuffhbeia. 

eduIiB,  820;  Martabanics, 

320,  678. 
Woodfordia,  287. 

floribundiL  238. 
Wrighlda,  323. 

coooinea,  325;  moUitsima, 

323;  Rothii,  824;  tinctora, 

324;  tomentosa,  323;  Wal- 

Uchii,324. 


Ximenia. 
(fgypUa 
yUa,  17'x. 
dolabriformis,  171. 


cegypUoiCa,  69. 
XyUa,  171. 


Xylosma,  17, 1^. 

longifolium,  19. 
XyloUeum. 

spinasum,  255;    puiyur*' 

tceris,  255. 

Zanthoxyless,  46,  68. 

Zanthoxylum,  46. 
alatum,   47,  572;    Clan- 
HeroollB,  47;  hottUe,  47; 
oxyphyllum,  47. 

ZizypnuB,  84. 
Caracutta,  90 ;  eUiptifthV}; 
fiexuota,  86;/ort6«iMfa,91; 
Jujuba,  86,  576;  hyro- 
drica,87,578;  latifolia,f^\ 
LotuB,  89;  micropkyHaj^\ 
Napeca,  86 ;  nummulariB, 
88  ;  nitida,  85  ;  (Enoplia, 
86;  oppotUifolia,  95;  oxy- 

Sbylla,    85;   rogosa.  ^; 
pina-Cbristi,  87;TulgviS| 
86;  xylopyra,  90. 
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ON 

FOREST     MANAGEMENT 

IN 

GERMANY,  AUSTRIA,  AND  GREAT  BRITAIN. 

BY 

Oaitain  CAMPBELL  WALKER,  F.RG.S. 

OfBoiatiDg  Consorvator  of  Forests,  Madras. 

wim 

EXTRACTS  FROM  REPORTS  BY  MR  GUSTAV  MANN,   MR  ROSS, 

AND  MR  T.   W.   WEBBER; 

AND  A 

MEMORANDUM  BY  D.  BRANDTS,  Ph.D.,  Inspector-Ooneral 

of  Forests  to  tho  GoTernment  of  India,  on  the  Profes- 

sionol  Studies  of  Forest  Officers  on  Leave. 


London  :   Wm.  H.  ALLEN  &  CO.,  13  Waterloo  Place,  S.W. 

1873. 


In  8vo,  price  I6s. 


THE 


USEFUL  PLANTS  OF  INDIA; 

WITH  NOTICES  OP 

THEIR    CHIEF    VALUE    IN    COMMERCE, 
MEDICINE,    AND    THE    ARTS. 


BY 
COLONEL  HEBER  DRURY,. 

AXrraOB  OF  TUE  '  HANDBOOK  OF  TUE  INDIAN  FLORA.' 


"  Simui  eiJMCunda  et  Idonea  dieert  viice" 

—Hon. 


SECOND   EDITION. 
WITH   ADDITIONS  AND   CORRECTIONS. 


LONDON: 
Wm.     H.    ALLEN    &    CO. 

13  WATERLOO  PLACE,  S.W. 
1873. 


Mnrch,  1874. 

BOOKS,  &c., 

ISSUED  BY 

MESSRS.  Wm.  H.  ALLEN  &  Co., 

$ubltsi)en(  $c  i^tterarg  Agents  to  tfie  ixibia  0fBitt, 

COMPRISING 

MISCELLANEOUS  PUBLICATIONS  IN  GENEEAL  LITER A- 
TUBE.  DICTIONARIES,  GBAMMABS,  AND  TEXT  BOOKS. IN 
EASTERN  LANGUAGES,  MILITARY  WORKS,  INCLUDING 
THOSE  ISSUED  BY  THE  GOVERNMENT.  INDIAN  AND 
MILITARY   LAW.      MAPS    OP   INDIA,   Ac. 


Shortly  %pUI  he  jntblinhed,  in  1  vol.  Svo,,  with  4fo.  vol.  of  plates, 

THE  FOREST  FLORA  OF  NORTH-WESTERN  AND 

CENTRAL  INDIA. 

BY     DR.      BRANDIS, 
Inspector  Qoneral  of  ForesU  to  the  Gorenunent  of  India. 

I»  Svo.    Price  12t.  6d. 
PEIMITiyE  AND  UNIVBESAL  LAWS  OF  THE 

FORMATION    AND    DEVELOPMENT    OF 

LANGUAGE ; 

A  Bational  and  Inductive  System  founded  on  the  Natural  Basis 
of  Onomatops.     By  C.  A.  Count  de  Godes-Liancourt  and 

FbEDKBIC  PlKCOTT.      In  Svo. 

ThiB  volume  coDsists  of  tbe  Introduction  and  PnefaiBen  to  a  Dictionary 
of  the  OnomatopoieiaB  upon  which  Univorsal  Laneiiage  has  been  erected. 
The  Introductory  matter  sets  forth  the  laws  which  have  operated  the 
manifold  modifications  of  primitive  bases  ;  and  have  also  established  the 
syntactical  arrangement  and  grammaticfd  terminology  of  modem  lan- 
guages. The  Prsfamen,  after  an  historical  survey  of  the  views  of  former 
writers  on  the  question,  describes  what  onomatopoieias  really  are,  and  in 
doing  BO  lays  the  foundation  for  a  new  and  Darwinian  theory  of  language. 
The  theory  here  enounced  differs  essentiallj  from  that  of  all  former  writers, 
and  places  language  on  a  natxiral,  and  therefore  rational,  basis ;  incidentally 
showing  the  connection'between  Language  and  Philosophy,  and  the  natural, 
and,  indeed,  inevitable,  evolution  of  Ci?ili2ation  and  Mental  Development. 
The  comprehensive  svstem  of  Analysis  which  has  led  up  to  these  results  is 
described  and  fully  illustrated ;  and,  at  the  end  of  the  book,  further  exam- 
pies  are  adduced  to  show  the  universal  application  of  tbe  authors*  method 
of  treatment. 


Wm.  H.  Allen  &  Co., 


Works   issued   from   the   India   Office,    and  Sold   by 

Wm.  H.  ALLEH   &  Ck>. 


Super-royal  4do^  100  FkUes  and  31  Wood  Engramnga,  pp.  270,  price  £&  5«. 

TREE  AND  SERPENT  WORSHIP; 

OB, 

ILLUSTRATIONS  OF  MYTHOLOGY  AND  AET  IN  INDIA 

IN  THE  FIRST  AND  FOUBTH  GSSTinUBS  AFTEB  CHRIST. 

FBOK  na  BCDLTTURW  OP  TBI  llUDDBIfT  TOm  AT  fAMOBX  AMD  AmATATI. 

Prepared  at  the  India  Muaeum,  under  the  Authority  of  the  Secretary  of 

State  for  India  in  Council. 

Second  Edition^  Revised,  Corrected,  and  in  great  part  Ee-written,  by 

JAMES   FERGUSSON.    Esq.,    F.R.S..    F.RA.S. 

« 

In  One  Vols  Half-hound,  Quarto;   FiftyeigJU  Flaiee.  £8  lOt. 

ILLUSTRATIONS 

ov 

ANCIENT  BUILDINGS  IN  KASHMIR, 

PREPARED   AT   THE   INDIA   MUSEUM, 

TTITDBB 

9i\t  ^at^orUs  sf  i^e  Sitminr^  of  S^ivdt  fox  |it^  m  (tmmdL 

From  Photographs,  Plans,  and  Drawings  taken  by  Order  of  the 

Government  of  India. 

BY 

HE^'RY  HARDY  COLE,  Lieut.  R.E., 

SuprritUendeni  Archaological  Smrvey  qf  India ^  North' Wat  JProvmeea, 

The  Uluatratlona  In  tlda  work  have  been  prodnoed  in  Oarbon  ttom  HbB 
original  negatives^  and  are  therefbre  peRoanent. 

PHARMACOPCEIA  OF  INDIA. 

Vt^MuOi  untitx  ^t  9imf»oritp  ef  ^t  Secrttars  of  Statt  for  InTrU. 

BY 

EDWARD  JOHN  WARING,  M.D. 

laflBTED  BT  A  COMMISTIB  APFOIKTSD  VOB  TIIB  PITBPOSB. 

8V0.     6f. 


13,  Waterloo  Place,  Pall  Mall. 


Adam  W.  (late  of  Calcutta)  Theories  of  History. 
8vo.     150.     (See  page  26). 

Advioe  to  Offleers  in  India. 

By  John  McCosh,  M.D.     Post  8vo.     88. 

Allen*s  Series.    2s.  each. 

1.— World  We  Live  In.     (See  page  29). 

2. — Earth's  History.     (See  page  6). 

3. — Geography  of  India.     (See  page  8). 

4. — 2000  Examination  Questions  in  Physical  Geography* 

6. — Hall's  Trigonometry. 

Analytical  History  of  India. 

From  the  earliest  times  to  the  Abolition  of  the  East  India 
Company  in  1858.  By  Robert  Sbwell,  Madras  Civil  Service. 
Post  8vo.     pp.  28  &  334.     88. 

^^^  The  object  of  this  work  is  to  supply  the  want  whioh  has 
been  felt  by  students  for  a  condensed  outline  of  Indian  History 
which  would  serve  at  once  to  recall  the  memory  and  guide  the 
eye,  while  at  the  same  time  it  has  been  attempted  to  render  it 
interesting  to  the  general  reader  by  preserving  a  medium 
between  a  bare  analysis  and  a  complete  history. 

Ancient  and  MediflBval  India. 

2  vols.  8vo.     30s.     (See  page  16). 

Anderson's  (P.)  English  in  Western  India. 

8vo.     14  s. 

Ansted's  (D.  T.)  Physical  Geography. 

5th  Edition.     With  Maps.     Crown  8vo.    7s.     (See  page  22). 

Ansted*s  (D.  T.)  World  We  Live  In. 

Fcap.    2s.    25th  Thousand,  with  Illustrations.    (See  page  29). 

Anited*8  (D.  T.>  Earth's  History. 

Fcap.     2s.     (See  page  6). 

Ansted's  (D.  T.) 

Two  Thousand  Examination  Questions  in  Physical  Geography, 
pp.  180.    Price  2s. 

Ansted's  (D.  T.)  Ionian  Islands. 

8vo.     8s«    (See  page  14.) 

Ansted's  (D  T.)  and  E.  0.  Latham's  Channel  Islands. 

8vo.     16s      (See  page  14). 

At  Home  in  Paris. 

By  Blanohard  Jerbold.     2  Vols.     Post  8vo.     16». 


Wm.  H.  Allen  &  Co., 


Atterbury  Memoirs,  &o. 

The  Memoir  and  Correspondence  of  Francis  Atterbury,  Bishop 
of  Rochester,  with  his  distinguished  contemporaries.  Compiled 
chiefly  from  the  Atterbury  and  Stuart  Papers.  By  Folkestone 
Williams.  Author  of  "  Lives  of  the  English  Cardinals,"  Ac., 
2  vols.  8vo.     14s. 

Authors  at  Work. 

By  Charles  Pebody.     Post  8vo.     10s.  6d. 

Bengal  Artillery. 

A  Memoir  of  the  Services  of  the  Bengal  Artillery  from  the 
formation  of  the  Corps.  By  the  late  Capt.  E.  Buckle,  Assist  - 
Acljut.Gen.Ben.Art.  Edit,  by  J.  W.  Kayk.  8vo.  Lend.  1862.10s. 

Bemays,  (Dr.  A.  J.)  Students'  Cliemistry. 

Crown  8vo.     Ss.  6d.     (See  page  25). 

Binning*8  (B.  M.)  Travels  in  Persia,  &o. 

2  vols.  8vo,     1 6s. 

Birth  of  the  War  Ood. 

A  Poem.  By  Kalidasa.  Translated  from  the  Sanscrit  into 
English  Verse.     By  Ralph  T.  H.  Griffith,  Esq.     6s. 

Blanchard's  (8.)  Yesterday  and  To-day  in  India. 

Post  8vo.     6s.     (See  page  29). 

Blenkinsopp*8  (Bev.  E.  L.)  Dootrine  of  Development 

In  the  Bible  and  in  the  Church.  2nd  edit.  i2mo.  6s.  (See  page  5). 

Boilean  (M^jor-Oeneral  J.  T.) 

A  New  and  Complete  Set  of  Traverse  Tables,  showing  the 
Differences  of  Latitude  and  the  Departures  to  every  Minute  of 
the  Quadrant  and  to  Five  Places  of  Decimals.  Together  with 
a  Table  of  the  lengths  of  each  Degree  of  Latitude  and  corres- 
ponding Degree  of  Longitude  from  the  Equator  to  the  Poles ; 
with  other  Tables  useful  to  the  Surveyor  and  Engineer. 
Royal  8vo.     12s. 

Botany  of  the  BQmialaya  Mountains. 

And  other  Branches  of  Natural  History  of  the  Himalaya  Moun- 
tains, and  of  the  Flora  of  Cashmere.      By  J.  Fobbes  Royls, 
M.D.,  V.P.R.S.     2  vols,  folio     London,  1839.     £1  7s. 
♦sic*     This  Book  is  now  very  scarce. 

Bowring's  Flowery  ScrolL 

A  Chiri*ese  Novel.  Translated  and  Illustrated  with  Notes  by 
Sib  J.  BowBiNG.late  H.B.M.  Plenipo.  China.  PostSvo.  lOs,  6d. 

Briggs'  (Oen.  J.)  Jndia  and  Europe  Compared. 

Post  8vo.     7s.     (See  page  12). 


J  3,  Waterloo  Place,  Pall  Mall. 


Catholic  Doctrine  of  the  Atonement 

.  An  Historical  Inquiry  into  its  Development  in  the  Church, 
with  an  Introduction  on  the  Principle  or  Theological  Develop- 
ment. By  H.  NuTcoMBE  Oxenham,  M.A.  Sec.  Edit.  8vo.  108.6d. 

"  It  IB  one  of  the  ablest  and  probably  one  of  the  most  obarmingly 
written  treatises  on  the  subject  which  exists  in  our  language."*^  2Vmef. 

Celebrated  Haval  and  Military  Trials. 

By  Peter  Burke,  Seijeant-at-Law.  Author  of  "  Celebrated 
Trials  connected  with  the  Aristocracy."    Post  8vo.     lOs.  6d. 

Central  Asia  (Sketches  of). 

By  A.  Vambery.     8vo.     16s.     (See  page  28). 

Cochrane,  (John)  Hindu  Law. 
20s.     (See  page  13). 

Cmise  of  H.M.S.  <*  Galatea,*' 

Captain  H.R  H.  the  Duke  of  Edinburgh,  K.G.,in  18C7  -1868. 
By  the  Rev.  John  Milner,  B.A.,  Chaplain  ;  and  Oswald  W. 
Briekly.  Illustrated  by  a  Photograph  of  H.R.H.  the  Duke 
of  Edinburgh ;  and  by  Chromo-Lithographs  and  Graphotypes 
from  Sketches  taken  on  the  spot  by  0.  W.  Brierly.  8vo.  16s. 

**  It  is  written  in  a  lively  and  spirited  stvle,  and,  patting  aside  the 
interest  it  gains  as  the  history  of  the  hearty  and  loval  reception  which  the 
Prince  everywhere  recoif  ed,  it  is  a  very  readable  volume  of  travel ....  It 
is  throughout  interestingly  written,  and  will  well  repay  perusal." — Standard, 

**  The  book  is  fml  of  adventures,  and  will  be  read  with  interest  by 
all." —  Observer, 

Cnnningham*s  (Alex.)  Ladakh. 

Royal  8vo.     £i  is.     Without  Plates.    (See  page  15). 

Danvers  (Fred.  Chas.)  On  Coal. 

With  Reference  to  Screening,  Transport,  Ac.     8vo.     lOs.  6d. 

Doctrine  of  Development  in  the  Bible  and  in  the  Chnrch. 
By  Rev.  E.  L.  Blenkinsopp,  M  A.,  Rector  of  Springthorp. 
:2nd  edit.     1  iimo.     6s. 

"  This  is  a  thoroughly  well  written  and  carefully  digested  treatise. 
Tlie  thoughtful  theologian  will  be  charmed  with  its  clear  and  convincing 
line  of  argument."—  Church  B^view. 

Bollinger's  First  Age  of  Christianity. 

From  tho  German.  By  Rev.  H.  Nutcombe  Oxenham.  8vo. 
I.!s  6d.     (See  page  18  ) 


a  Wm.  H.  Allem  k  Co., 


Doran  (Dr.  J.)  Annals  of  the  Engliih  Stage. 

2  Vols.  8vo.  }Sb,  Also  Cheap  Edition,  post  8vo.  68.  (Seep.25.) 

Brain  of  Silrer  to  the  East, 

And  the  Currency  of  India.  By  W.  Nassau  Lees.  Post  8vo.  89. 

Dmry.— The  XTseM  Plants  of  India, 

With  Notices  of  their  chief  value  in  Commeroe,  Medicine, 
and  the  Arts.  By  Colohel  Heber  Drdrt.  Second  Edition, 
with  Additions  and  Corrections.     Royal  8?o.     166. 

Earth's  History, 

Or,  First  Lessons  in  Geology.  For  the  use  of  Schools  and 
Students.  By  D.  T.  Assted.   Third  Thousand.   Fc^.  8vo.   Us. 

East  India  Calcnlator, 

By  T.  Thornton.     8vo.     London,  18Q3.     Reduced  to  lOs. 
Edgar*s  (J.  G.)  Modem  History. 

12mo.     6s.  6d. 

Edinhnrgh  (The  Dnke  oQ  Cruise  ef  the  <*  Galatea.'* 

With  Illustrations.     8vo.    16s.     (See  page  5). 

Edwards*  (TEL  S.)  Russians  at  Home. 

With  Illustrations.     Post8vo.     68.     (See  page  34). 

Edwards*  (H.  S.)  History  of  the  Opera. 

2  Vols.,  8vo.     lOs.  6d.     (See  page  10). 

Elementary  Mathematics. 

A  Coarse  of  Elementary  Mathematics  for  the  use  of  candidates 
for  admission  into  either  of  the  Military  Colleges;  of  appli- 
cants for  appointments  in  the  Home  or  Indian  Civil  Services  ; 
and  of  mathematical  students  generally.      By  Professor  J.  R. 
Young.     In  one  closely-printed  volume.    8vo.,  pp.  648.     liis. 
"  In  the  work  before  us  he  haa  digested  a  complete  Elementary 
Course,  by  aid  of  his  long  experience  as  a  teacher  and  writer ;  and  he  has 
produced  a  very  useful  bo«k.     Mr.  Young  has  not  allowed  his  own  taste 
to  rule  the  distribution,  but  has  a(jyusted  his  parts  with  the  skiU  of  a 
▼eteran." — Atken<Bum, 

English  Cardinals. 

The  Lives  of  the  English  Cardinals,  from  Nicholas  Break- 
speare  (Pope  Adrien  IV.)  to  Thomas  Wolsey,  Cardinal  Legate^ 
With  liistorical  Notices  of  the  Papal  Court.  By  Folkestone 
Williams.     In  H  vols.     14s. 

**  It  is  not  only  a  meritorious  addition  to  our  biographical  literature, 
but  a  usefid  work  in  aid  of  the  later  history  of  the  Mother  Church  of 
England.  It  is  a  Work  erinoing  mach  erudition,  and  the  Author  hn 
s]mred  no  pains  in  the  researches  necessaiy  to  authenticate  and  illustrate 
his  inattTials." — Morning  Post. 


18,  Waterloo  Place,  Pall  Maf.l. 


English  Homes  in  India. 

Bj^  Mrs.  Keatingk.   Part  I. — The  Three  Loves.    Part  II. — 
The  Wrong  Taming     Two  vols.,  Post  8vo.     16s. 

These  volumes  were  written  by  a  lady  well  known  in  Indian 
Society,  and  form  a  truthful  picture  of  Indian  life  as  it  now  is. 

*'Two  most  charming  volumes,  containing  stories  of  no  oommon 
attractiveness." — Homeward  Mail,  \ 

"  The  stories  arc  written  with  much  spirit  and  force,  and  abundanoe 
of  incident  sustains  the  interest  throagfaout.  — Esmmim6r, 


Essays  Military  and  Political, 

Written  in  India  by  the  late  Sir  Henry  Montgomery  Law- 
rence, K.C.B.,  Chief  Commissioner  of  Oude  and  Provisional 
Governor-General  in  India.     8vo.     148. 

Contents  — Mil  itary  Defence  of  our  Indian  Empire  Written 
in  1814.— The  Kingdom  of  Oude.  Written  in  1845.— Mah- 
rattah  History  and  Empire  Written  in  1845. — Lord  Har- 
dinge's  Indian  Administration.  Written  in  1847.— The  Indian 
Army.  Written  in  1855-6.— Army  Reform.    Written  in  1856. 

First  Age  of  Christianity  and  the  Chnrch. 

By  John  Ignatius  Dollinger,  D.D.,  Professor  of  Ecclesiastical 
History  in  the  University  of  Munich,  Ac.,  Ac.  Translated 
from  the  German  by  Henry  Nutcombe  Oxenham,  M.A.,  late 
Scholar  of  Baliol  College,  Oxfofd.  Second  edition.  Svo. 
pp.  440.     IQs.  6d. 

Contents. — Book  I. — Christandthe  Apostles. — Ministryand 
Teaching  of  Christ. — St.  Peter  and  St.  Paul,  St.  James,  St. 
Jude,  St.  Juhn,  and  the  remaining  Apostles. 

Book  1 1. — Doctrincof  the  Apostles.— Scripture  and  Tradition. 
The  Trinity,  Inramation,  and  Redemption. — The  Church  and 
the  Sacmraents. — The  last  things,  and  the  future,  of  the 
Church  and  the  World. 

Book  III. — Constitution,  Worship,  and  Life  of  the  Apostolic 
Church.  —  Orders  and  Offices  of  Ministiy  and  Spiritual 
Gifts. — Ordinances  of  Discipline  and  Worship,  and  Religious 
Ideas. — Ecclesiastical  Institutions  and  Customs. — Social  and 
Political  Relations. 

"We  are  very  fflad  to  see  the  Work  of  so  temperate  and  Isrge- 
Diinded,  and  patient  a  tlieologian  in  an  English  dress.  Kr.  Oxenham  £um 
performsd  his  part  as  translator  with  much  skill. — Cfuardian, 

Forhes  (Br.  Lnnoan)  History  of  Chess. 

8vo      7a,  6d.     (See  page  10). 


Wm.  H.  Allen  and  Co., 


Franz  Schubert. 

A  Musical  Biography,  from  the  German  of  Dr.  Heinrich 
Kreisle  von  Hellborn.  By  Edward  Wilberfoece,  Esq., 
Author  of  '*  Social  Life  in  Munich.'*     Post  8vo.     6s. 

Gazetteers  of  India. 

Thornton,  4  vols.,  8vo.    £2  16s. 
„         8vo.     Sis. 

(N.W.P.,  &c.)  2  vols..  8vo.     268. 
Pharaoh's  S.  India.     8vo.     With  4to.  Atlas.    £8  Ss. 

Gazetteer  of  Southern  India. 

With  the  Tenasserim  Provinces  and  Singapore.  Compiled 
from  original  and  authentic  sources.  Accompanied  by  an 
Atlas,  including  plans  of  all  the  principal  towns  and  canton- 
ments.    Royal  8vo.  with  4to.  Atlas.    £3  Ss. 

Gazetteer  of  the  Pui\jaub,  Aflghanistan,  &c. 

Gazetteer  of  the  Countries  adjacent  to  India,  on  the  north- 
west, including  Scinde,  Affghanistan,  Beloochistan,  thePunjaub, 
and  the  neighbouring  States.  By  Edward  Thornton,  Esq. 
2  vols.  8vo.     £1  5s. 

Geography  of  India. 

Comprising  an  account  of  British  India,  and  the  various  states 
enclosed  and  adjoining.     Fcap.  pp.  250.     2s. 

Geological  Papers  on  Western  India. 

Including  Cutch,  Sciude,  and  the  south-east  coast  of  Arabia. 
To  which  is  added  a  Summary  of  the  Geology  of  India  gene- 
rally. Edited  for  the  Goveniment  by  Henry  J.  Carter, 
Assistant  Surgeon,  Bombay  Army.  Royal  8vo.  with  folio 
Atlas  of  maps  and  plates ;  half-bound.     £2  2s. 

German  Life  and  Manners 

As  seen  in  Saxony.  With  an  account  of  Town  Life — Village 
Life — Fashionable  Life — Married  Life — School  and  University 
Life,  &o.  Illustrated  with  Songs  and  Pictures  of  the  Student 
Customs  at  the  University  of  Jena.  By  Henry  Mayhew, 
2  vols.     8vo.,  with  numerous  illustrations.     18s. 

A  Popular  Editimi  of  the  above.  With  illustrations.  Cr.  8vo.  7s. 
'*  Full  of  original  thought  and  observation,  and  may  be  studied  with  pro- 
fit by  both  (German  and  English — especially  by  the  German  "Aihefutum. 

Glyn's  (A.  C.)  Civilization  in  the  5th  Centnry. 

2  vols,  post  8vo.     JL'l  Is.     (See  page  19). 

Grady*s  (S.  G.)  Mohamedan  Law  of  Inheritance  ft  Contract 

8vo.     14s. 
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Orady^s  (S.  G.)  Institutes  of  MeniL 

8vo.     1*^8.     (See  page  J  *2). 

Griffith's  Balph  (T.  H.)  Birth  of  the  War  God. 

8vo.     6s.    (See  page  4). 

Hall's  Trigonometry. 

The  Elements  of  Plane  and  Spherical  Trij^onometry.  With  an 
Appendix,  containing  the  solution  of  the  Prohlems  in  Nautical 
Astronomy.  For  the  use  of  Schools.  By  the  Rev.  T.  G. 
Hall,  M.A.,  Professor  of  Mathematics  in  King's  College, 
London.     12mo.     2s. 

Hamilton's  Hedaya. 

A  new  edition,  with  the  obsolete  passages  omitted,  and  a  copious 
Index  added  by  S.  G.  Grady.     8vo.     £1  15s. 

Handbook  of  Reference  to  the  Maps  of  India. 

Giving  the  Lat.  and  Long,  of  places  of  note.   1 8mo.  3s.  6d. 
*9*  This  will  be  found  a  wUnahle  Companion  to  Meurt.  Allen  Sf  Co*t 

Maps  of  India, 

Harconrt's  (Capt  A.  F.  P.)  Himalayan  Districts. 

Kooloo,  Lahoul,  and  Spiti.     Post  8vo.     lOs.  6d. 

Hedaya. 

Tmnslated   from   the    Arabic  by    Waltkb   Hamilton. 
A  New  Edition,  with  Index  by  S.  G.  Gradt      8vo.     £1   16s. 

Henry  Vni. 

An  Historical  Sketch  as  affecting  the  Reformation  in  England. 
By  Charles  Hastikos  Collette.     Post  Bvo.     6e. 

Hindu  Law. 

Bj  Sir  Thomas  Strange.    2  vols.  Royal  Bvo.,  1830.    16s. 

Historical  Results 

Deducible  from  Recent  Discoveries  in  Affghanistan.  By  H. 
T.  Prinsep.     8vo.     Lond.  1844.     16s. 

Histories  of  India. 

Thornton,  6  vols.,  8vo.     £2  88.    (See  page  26). 

Thornton,  1  vol.,  8vo.     128. 

Trotter,  2  vols.,  8vo.     328.    (See  page  27). 

Sewell  (Analytical).     Crown  8vo.     8s.     (See  page  3). 

Owen,  India  on  the  Eve  of  the  British  Conquest.     88. 

History  of  CiyiliEation  in  the  Fifth  Century. 

Translated  by  permission  from  the  French  of  A.  Frederic 
Ozanam,  late  Professor  of  Foreign  Literature  to  the  Faculty 
of  Letters  at  Paris.  By  Ashbt  C.  Gltm,  B.A.,  of  the  Inner 
Temple,  Barrister-at-Law.     2  vols.,  post  8vo.     dSl  Is. 
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History  of  Chess, 

From  the  time  of  the  Early  Invention  of  the  Game  in  India, 
till  the  period  of  its  establishment  in  Western  and  Central 
Europe.     By  Ddncam  Forbes,  LL.D,     8vo.     7s.  6d. 

History  of  China, 

From  the  Earliest  Records  to  a.d.  420.  By  Thomas  Tuobnton, 
Esq.,  Member  of  the  Royal  Asiatic  Society.     8vo.,  clotli.     8s. 

History  of  the  Opera, 

From  Monte verde  to  Donizetti.  By  H*  Suthbrlakd  Edwards 
Second  edition.     U  vols.,  Post  8vo.     lOs.  6d« 

History  of  the  Piu^jaub, 

And  of  the  Rise,  Progress,  and  Present  Condition  of  the 
Sikhs.      By  T.  Thornton.     2  Vols.    Post  8vo.     8s. 

Horses  of  the  Sahara,  and  the  Manners  of  the  Desert 

By  E.  Daumas,  General  of  the  Division  Commanding  at  Bor- 
deaux, Senator,  &c.,  <fec.  With  Commentaries  by  the  Emir 
Abd-el-Kadir  (Authorized  Edition).     8vo.     6s. 

"  Wo  hare  rtirely  read  a  work  giving  a  more  pictui-esque  and,  at  the 
Bame  time,  practical  account  of  the  manners  and  customs  of  a  people,  than 
this  book  on  the  Arabs  and  their  horses." — Edinburgh  CfouratU. 

Hough  (Xieut*CoL  W.)  Preoedents  in  Military  Law. 

8vo.  cloth.     25s. 

niattrated  Horse  Dootor. 

Being  an  Accurate  and  Detailed  Account,  accompanied  hy 
more  than  400  Pictorial  Representations,  characteristic  of  the 
various  Diseases  to  which  the  Equine  Race  are  subjected; 
together  with  the  latest  Mode  of  Treatment,  and  all  the  re- 
quisite Prescriptions  written  in  Plain  English.  By  Edward 
Mayhew,  M.R.C.V.S.  Author  of  "  The  Illustrated  Horse 
Management."    8vo.     IBs.  6d. 

Contents. — The  Brain  and  Nervous  System, — The  Eyes. — 
The  Mouth.— The  Nostrils.— The  Throat.— The  Chest  and  its 
contents. — The  Stomach,  Liver,  &c.-*The  Abdonwn. — The 
Urinary  Organs. — The  Skin. — Specific  Diseases.-^-Limbs. — 
The  Feet.— Injuries. — Operations. 

'*  Tfao  book  contains  nearly  600  pages  of  Taluable  matter,  which 
reflects  great  credit  on  its  author,  and,  owing  to  its  practical  details,  the 
result  of  deep  scientific  research,  deserves  a  phice  in  the  library  of  medical, 
Teteriuarr,  and  non-professional  read&n^^^IUld, 

**  9^e  book  ramishes  at  once  the  bane  and  the  antidote,  as  the 
drawings  show  the  horse  not  only  suffering  from  every  kind  of  disease,  buk 
in  the  different  stages  of  it,  while  the  alphabetical  summary  at  the  end  gives 
the  cause,  symptoms  and  treatment  of  each.*' — lUuttraUd  LomUm  New*, 
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niiiBtratedfHorse  Management 

Containing  descriptive  remarks  upon  Anatomy,  Medicine, 
Shoeing,  Teeth,' Food,  Vices,  Stables ;  likewise  a  plain  account 
of  the  situation,  nature,  and  value  of  the  various  points ; 
together  with  comments  on  grooms,  dealers,  breeders,  breakers, 
and  trainers ;  also  on  carriages  and  harness.  Embellished 
with  more  than  400  engravings  from  original  designs  made 
expressly  for  this  work.     By  E.  Mayhew.     8vo.    18s.  6d. 

CoNTEKTs. — The  body  of  the  horse  anatomically  considered 
Physic. — The  mode  of  administering  it,  and  minor  operations. 
Shoeino. — Its  origin,  its  uses,  and  its  varieties.     The  Teeth. 
— Their  natural  growth,  and  the  abuses  to  which  they  are 
liable. 

FooD.-*The  fittest  time  for  feeding,  and  the  kind  of  food 
which  the  horse  naturally  consumes.  The  evils  which  are 
occasioned  by  modem  stables.  The  faults  inseparable  from 
most  present  erections  which  are  used  as  stables.  The  so-called 
•*  incapacitating  vices,"  which  are  the  results  of  injury  or  of 
disease.  Stables  as  they  should  be.  Grooms. — Their  pre- 
judices, their  injuries,  and  their  duties.  Horsb  Dealers.-— 
Who  they  are :  their  mode  of  dealing :  their  profits :  their 
morality,  and  their  secrets. '  Points. — Their  relative  import- 
ance, and  where  to  look  for  their  development.  Breed iNo.— 
Its  inconsistencies  and  its  disappointments.  Breakino  and 
Training. — Their  errors  and  their  results.  Carruoes. — Their 
cost:  their  make:  their  excellences  and  their  management. 
Saddlbrt,  Harness,  and  Stable  Sundries.— Of  what  these 
consist ;  their  application  and  their  preservation. 

"Mr.  Maybew  thoroughly  comprehends  the  matter,  and  all  the 
masters  of  studs — we  may  say  every  owner  of  a  single  pony  or  ass — will 
derive  much  profit  and  an  equal  amount  of  {Measure  by  perusing  this  Tolume, 
tor  the  book  is  not  only  distinguished  by  oommon  sense  but  by  its  power 
of  tmuBBg.^^-Mhemaum. 

"  No  horseman  who  can  afford  to  buy  it  will  regret  the  puwhaae  of 
Mr.  Mayhew's  Horse  Management*' — Spectator. 

India  Directoiy  (The). 

For  the  Guidance  of  Commanders  of  Steamers  and  Sailing 
Vessels.    Founded  upon  the  Work  of  the  late  Captain  Jahes 

HORSBUROH,  F.R.S. 

Part  I. — ^The  East  Indies,  and  Interjacent  Ports  of  Africa 
and  South  America.  Revised,  Extended,  and  Illustrated  with 
Charts  of  Winds,  Currents,  Passages,  Vaiiation,  and  Tides. 
By  Commander  Alfred  Dundas  Tailor,  F.ILO.S.    £1  18s. 
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Indian  Administration. 

By  U.  G.  Keene.     Post  8vo.     5s. 

Indian  Army  and  Civil  Service  List. 

Issued  in  January  and  July  of  each  year,  by  permission  of  the 
Secretary  of  State  for  India  in  Council.  l2mo.  6s.    bd.  Ts.  6d. 


Indian  Code  of  Civil  Procednre. 

In  the  Form  of  Questions  and  Answers.     With  Explanatory 
and  Illustrative  Notes.     By  Anoelo  J.  Lewis.     12.  6d. 


Indian  Criminal  Law  and  Procedure, 
By  M.  H.  Starling,  Esq.,  I^L.B. 
page  18). 


1870.    £1   lOs.     (See 


Indian  Penal  Code. 

In  the  Form  of  Questions  and  Answers.      With  Explanatoiy 
and  Illustrative  Notes      By  Anqeix)  J.  Lewis.      78.  6d. 


Indian  and  Military  Law. 

Mahommedan  Law  of  Inheritance,  &c,  A  Manual  of  the 
Mahommedan  Law  of  Inheritance  and  Contract ;  comprising  the 
Doctrine  of  the  Soonee  and  Sheca  Schools,  and  based  upon  the  text 
of  Sir  H.  W.  Maokaohtbn's  Principles  and  Precedents,  together 
with  the  Decisions  of  the  Priry  Council  snd  High  Courts  of  the 
Presidencies  in  India.  For  the  use  of  Schools  and  Students.  By 
Standibh  Gsoyb  Gsadt,  Barrister-at-Law,  Reader  of  Hindoo, 
Mahommedan,  and  Indian  Law  to  the  Inns  of  Court.    8vo.    140. 


Hedaya,  or  Guide,  a  Commentary  on  the  Mussulman  Laws, 
translated  by  order  of  the  Gh)Temor-G^eral  and  Council  of  BengaL 
By  Chablbs  Haxilton.  Second  Edition,  with  Pro&ce  and  Index 
by  Standibh  G-botb  Gbadt.  8vo.  £1  ISs. 


Institutes  of  Menu  in  English.  The  Institutes  of  Hindu 
Law  or  the  Ordinances  of  Menu,  accoVding  to  Gloss  of  CoUucca. 
Comprising  the  Indian  System  of  Duties,  Religious  and  Civil, 
yerbally  translated  from  the  Original,  with  a  Preface  by  Sib  WiLLiAif 
Jones,  and  collated  with  the  Sanscrit  Text  by  Gratbs  Chahnbt 
Haughton,  M.A,  F.B.S.,  Professor  of  Hindu  Literature  in  the 
Bsst  India  College.  New  edition,  with  Prefiice  and  Index  by 
Standibh  G.  Gbadt,  Bsrrister-at-Law,  and  Beader  of  Hindu, 
Mahommedan,  and  Indian  Law  to  the  Inns  of  Court  8to.,  doth.  12a. 
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Indian  Criminal  Law  and  Procedure  (including  the  Procedure 
in  the  High  Courts,  and  that  in  the  Courts  not  established  bj  Boyal 
Charter) ;  with  Forms  of  Charges,  and  notes  on  Eridence,  illustrated 
by  a  large  number  of  English  cases  and  oases  decided  by  the  High 
Courts  in  India :  and  an  Appendix  of  selected  Acts  passed  by  thto 
Legishitire  Council  relating  to  Criminal  Matters.  By  M.  H.  Stab- 
Liiro,  Esq.,  LL.B.,  of  the  Inner  Temple,  Barrister-at-Law.  Seoond 
edition,  comprising  the  Criminal  Procedure  Amendment  Aot  ol 
1869.    Boyal  8to.    1870.    £1  lOs. 

In  this  work  the  secUotu  of  the  Penal  Code  haoe  heem  arranged  in 
groups f  and  to  each  group  has  been  appended  a  short  paragraph  eoniaining 
information  collected  from  the  schedule  to  the  Criminal  Prooedwre  Code^  as 
amended  by  the  subsequent  Acts^  respecting  the  Courts  competent  to  try 
offenders^  the  mode  of  arrest^  and  the  power  to  take  bail.  Forms  of  charges ^ 
and  the  evidence  necessary  to  support  them^  will  also  be  found  in  the  proper 
places.  The  sections  of  both  Codes,  relating  to  punishments,  have  been  col- 
lected together,  so  that  the  whole  law  on  that  subject  will  be  found  arranged 
consecutively  in  one  chapter.  The  book  on  Procedure  contains  the  Criminal 
Procedure  Code  and  the  High  Court  Procedure  Acts,  €U  well  as  portions  of 
English  statutes  in  force  in  India,  illustrated  and  elucidated  by  notes  con- 
taining the  decisions  of  the  High  Courts  on  those  sections  which  have  been 
the  subject  of  judicial  notice.  This  work  is  thus  a  complete  handbook  qf  law 
and  procedure,  which  is  not  the  case  with  any  of  the  works  published  in  either 
qfthe  Presidencies. 

Indian  Code  of  Criminal  Procedure.  Being  Act  X.  of  1879, 
Pasted  by  the  GoTemor-G^neral  of  India  in  Council  on  the  25th  of 
April,  1872.    8vo.    Price  12s. 

Indian  Code  of  Civil  Procedure.  In  the  form  of  Questions 
and  Answers,  with  Explanatory  and  HlustratiTe  Notes.  By 
Angblo  J.  Lewis,  Barrister-at-law.    12mo.    12b.  6d. 

Indian  Penal  Code.  In  the  Form  of  Questions  and  Answers. 
With  Explanatory  and  Hlustratire  Notes.  Br  Akoblo  J.  Lewis, 
Barrister-at-Law.    Post  8to.    7s.  6d. 

Hindu  Law.  Principally  with  reference  to  such  portions  of  it 
as  concern  the  Administration  of  Justice  in  the  Courts  in  India. 
By  Sib  Thou  as  Stbahob,  late  Chief  Justice  of  Madras.  2  rols. 
Boyal  8to.,  1830.    15b. 

Hindu  Law.  Defence  of  the  Daya  Bhaga.  Notice  of  the 
Case  on  Prosoono  Coomar  Tajore's  WiU.  Judgment  of  the  Judicial 
Committee  of  the  Privy  Conncil.  Examination  of  such  Judgment. 
By  John  Cochbane,  Barrister-at-Law.    Boyal  8to.    208. 

Law  and  Customs  of  Hindu  Castes,  within  the  Dekhan  Pro- 
vinces subject  to  the  Presidency  of  Bombay,  chiefly  affecting  Civil 
Suits.    By  Abthub  Stbble.    Royal  8vo.    £1  Is. 
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Law  relating  to  India,  and  the  East  India  Company,  ^tb 
Kotes  and  Appendix.    Fifth  Edition.   4to.    London,  186S.    £3  8bw 

Manual  of  Military  Law.  For  all  ranks  of  the  Army,  Militia 
and  Yoluateer  Serrioea.  By  Colonel  J.  K.  Pipov,  AssiBt.  Adjutant 
General  at  Head  Quarters,  A  J.  F.  Collisb,  Esq.,  of  the  Inner 
Vemple,  Barrister^at-Law.  Third  atnd  Berised  Edition.  Pookel 
sise.    5s. 

Precedents  in  Military  Law ;  inclading  the  Practice  of  Courts 
Martial ;  the  Mode  of  Conducting  Trials ;  the  Duties  of  Officers  aft 
Military  Courts  of  Inquests,  Courts  of  Inquiry,  Courts  of  Bequesta^ 
fto.,  &c.    The  following  are  a  portion  of  the  Contents :~ 

1.  MiUtary  Law.  2.  Martial  Law.  8.  Courts-Martial.  4. 
Courts  of  Inquiry.  5.  Courts  of  Inquest.  6.  Courts  of  Bequesk 
7.  Forms  of  Courts-Martial.  8.  Precedents  of  Military  Law.  9L 
Trials  of  Arson  to  Rape  (Alphahetioally  arranged.)  10.  BebeUionsi 
11.  Biots.  12.  Miscellaneous.  By  Lieut.-Col.  W.  Hough,  late 
Deputy  Judge-Advocate-General,  Bengal  Army,  and  Author  <4 
several  Works  on  Courts-Martial    One  thick  8to.  toI.    25s. 

The  Practice  of  Courts  Martial.  By  Hough  &  Long.  Thick  8va 
London,  1825.  26s. 

Indian  Infanticide. 

Its  Origin,  Progress,  and  Suppression.  By  Johk  Catx-Bbowk, 
M.A.     8vo.     5s. 

Ionian  Islands  in  1863. 

By  Professor  D.  T.  Ansted,  M.A.,  F.R.S.,  &c     8vo.,  with 

Maps  and  Cuts.     8s. 

**  What  Mr.  Ansted  saw  in  the  Ionian  Islands  he  saw  well  and  under 
good  auspices,  and  has  noted  down  carefully." — Saturday  Beview, 

Japan,  the  Amoor  and  the  Pacific. 

With  notices  of  other  Places,  comprised  in  a  Voyage  of  Circum- 
navigation in  the  Imperial  Russian  Corvette  Rynda,  in  1858— 
1800.   By  Henry  A.  TiLLEY.    Eight  Illustrations.    8vo.    16a. 

Jersey^  Guernsey,  Aldemey,  Sark,  &c. 

The  Channel  Islands.  Containing:  Part  I. — Physical  Geo- 
graphy. Part  II. — Natural  History.  Part  III. — Civil  His- 
tory. Part  IV, — Economics  and  Trade.  By  David  Thomas 
Ansted,  M.A.,  PMi.S.,  and  Robert  Gordon  Latham,  M.A., 
M.D.,  F.R.S.  New  and  Cheaper  Edition  in  one  handsome 
8vo.  Volume,  with  72  Illustrations  on  Wood  by  Vizetelly, 
Loudon «  Nicholls,  and  Hart ;  with  Map.     16s. 

"  This  is  a  really  valuable  work.  A  book  which  will  long  remain  the 
standard  authority  on  the  subject.  No  one  who  has  been  to  the  Channel 
Islands,  or  who  purposes  going  there  will  be  insensible  of  its  value." — 
Saturday  Review. 

"  It  is  the  produce  of  many  hands  and  every  hand  a  good  one.'* 
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Jerrold*8  (Blanchard)  at  Home  in  Paris. 

2  Vols.     Post  8vo.     168. 

Kaye  (Sir  J.  W.)  The  Sepoy  War  in  India. 

Vol.  1.     188.     (See  page  24). 

Vol.2.     £i. 

Vol.  3.     (In  Preparation.) 

Kaye  (Sir  J.  W.)  History  of  the  War  in  Aflghanistan. 

3  Vol8.     Crown  8vo.     £1  53. 

Kaye  (Sir  J.  W.)  Christianity  in  India. 

8vo.     lOs. 

Kaye  (Sir  J.  W.)  H.  St  G.  Tucker's  Life  and  Correspondence. 

8vo.     lOs. 

Kaye*s  (Sir  J.  W.)  Memorials  of  Indian  Gtoyemments. 

By  H.  St.  Geoiuje  Tucker.     8vo.     lOs, 

Keene*s  (H.  G.)  Mog^  Empire. 

8vo.     9s. 

Keene*s  (H.  G.)  Administration  in  India. 

Post  8vo.     9s. 

Ladakh. 

Physical,  Statistical  and  Historical,  with  Notices  of  the  sur- 
rounding Countries  l>y  Alexander  CuNNrNGiuM,  Bengal 
Engineers.     8vo. ;  without  the  platea,  £l  Is. 

Lady  Morgan*s  Memoirs. 

Autobiography,  Diaries  and  Correspondence.  2  Vols.  8vo., 
with  Portraits,     IBs. 

Latham's  (Dr.  E.  G.)  B'ationalities  of  Europe. 

•2  Vols.     8vo.     l*2s.    (See  page  a  1). 

Law  and  Cnstoms  of  Hindn  Castes, 

By  Arthur  Steele.     Royal  8vo.     £\   Is. 

Law  Relating  to  India, 

Fifth  Edition.    4to.     London,  1855.     £3  3s.     (See  page  16).  * 

Lawrence*s  (Sir  Henry)  Essays  on  Indian  Subjects. 

8vo.     14s.     (See  page  7). 

Lees*  (Dr.  W.  N.)  Drain  of  Silver  to  the  East 

Post  Hvo.     8s. 

Lewin's  Wild  Eaoes  of  the  South  Eastern  Frontier  of  India. 

Including  an  Account  of  the  Loshai  Country.  Post  8vo.  lOs.  6d. 

Lewises  (A.  J.)  Indian  Penal  Code. 

Post  8vo.     78.  Od.    (See  page  li3). 
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Lewis's  Indian  Code  of  Civil  Procednre. 
Post  8vo.     128.  6d.     (See  page  12). 

Leyden  and  Erskine*s  Baber. 

Memoirs  of  Zehir-ed-Din  MuHAifMED  Babeb,  Emperor  of 
Hindustan,  ^^rltten  by  himself  in  the  Jaghatai  Turki,  and 
translated  partly  by  the  late  John  Letdbn,  Esq.,  M.D.,  and 
partly  by  William  Erskike,  Esq.,  with  Notes  and  a  Geo- 
graphical and  Historical  Introduction,  together  with  a  Map  of 
the  Countries  between  the  Oxus  and  Jaxartes,  and  a  Memoir 
regarding  its  construction.  By  Charles  Waddinoton,  of  the 
East  India  Company's  Engineers.    4to.    Lond.  1 826.    £1  6a. 

Mahommedan  Law  of  Inheritance  and  Contract 

By  Stand isH  Grove   Gradt,   Barristerat-Law.     Svo.     14s. 

Manning  (Mrs.)  Ancient  and  MedisBTal  India. 

Being  the  History,  Religion,  Laws,  Caste,  Manners  and 
Customs,  Language,  Literature,  Poetry,  Philosophy,  Astronomy, 
Algebra,  Meddcine,  Architecture,  Manufactures,  Commerce, 
&c.,  of  the  Hindus,  taken  from  their  writings.  Amongst  the 
works  consulted  and  gleaned  from  may  be  named  the  Rig  Veda, 
Sama  Veda,  Vajur  Veda,  Sathapatha  Brahmana,  Baghavat 
Gita,  The  Puranas,  Code  of  Menu,  Code  of  Yajna-valkva, 
Mitakshara,  Daya  Bagha,  Mahabharata,  Atriya,  Charaka, 
Susruta,  Ramayana,  Raghu  Yansa,  Bhattikavia,  Sakuntala 
Vikramorvasi,  Malali  and  Madhava,  Mudra  Rakshasa,  Retna- 
vali,  Eumara  Sambhava,  Prabodah,  Chandrodaya,  Megha  Duta, 
Gita  Govinda,  Panchatantra,  Hitopadesa,  Katha  Sarit,  Sagara, 
Ketala,  Panchavinsati,  Dasa  Kumara  Charita,  &o.  By  Mrs. 
Manning,  with  Illustrations.     2  toIs.,  Svo.    dOs. 

"  Mrs.  Manning's  book  will  probably  long  and  deservedly  remain 

a  standard  handbook  on  the  Literature,  Arts,  and  Sciences  of  Ancient 

India." — Saturday  Iteview, 

Mannal  of  Military  Law. 

By  Colonel  J.  K.  Pipon,  and  J.  F.  Collier,  Esq.,  of  the 
Inner  Temple,  Barrister-at-Law.     5s. 

Mayhew's  (Edward)  lUnstrated  Horse  Doctor. 

8vo.     18s.  6d.     (See  page  10). 

Mayhew's  (Edward)  Illustrated  Horse  Management. 

tfvo.'    18s.  6d.     (See  page  11) 

Mayhew*s  (Henry)  Gorman  Life  and  Manners. 

2  vols.,  8vo.     18s. 

Also  a  cheaper  edition,  Post  Svo.     Ts.    (See  page  8). 


Meadow's  (T.)  B^otes  on  China. 

8vo.     98. 

Memorable  Events  of  Modem  History. 

By  J.  G.  Edqab,  Author  of  the  Boyhood  of  Great  Men,  Ac. 
Post  8vo.     With  Illustrations.     6s.  6d. 

Mexico. 

Travels  in  Mexico,  South  America,  &o.,  &c.  By  G.  T.  Vione, 
Esq.,  Author  of  Travels  in  Cashmere,  j^c.,  &c.  2  vols.,  Post 
8vo.     With  Illustrations.     21s. 


Military  Works — chiefly  issued  by  the  OoTenunent 

Field  Exercises  and   Evolutions  of  Infantry.     Bvo.  4s* 
Podket  edition,  Is. 

Queen's  Regulations  and  Orders  for  tl\e  Army.  8vo.  ds.  6d. ; 
Pocket  Edition,  Is.  NewBdition,  corrected  to  1874.  (In  the  prees.) 

Rifle  Exercise  and  Musketry  Instruction,     is. 
Musketry  Regulations,  as  used  at  Hythe.    Is. 
Regulations  for  Dress  of  General,  Staff,  &  Regimental  Officers. 

28. 

Infantry  Sword  Exercise.     6d. 
Infantry  Bugle  Sounds.    6d. 

Handbook  of  Battalion  Drill.  By  Lieut.  H.  C.  Slack.  2s  ; 
or  with  Company  DriU,  2s.  6d. 

Handbook  of  Brigade  Drill.    By  Lieut.  H.  G.  Si^ck.     9s. 

Elementary  and  Battalion  Drill.  Condensed  and  Illustrated, 
together  with  duties  of  Company  Oi&oers,  Markers,  &o.,  in  Ba4ta- 
lion.    By  Captain  Maltab.    2s.  6d. 

Handbook  of  Company  Drill ;  also  of  Skirmishing,  Battalion, 
and  Shelter  Trench  Drill.    By  Lieut.  Chablss  Slack.    Is. 

Regulations  for  the  Movements  and  Formation  of  a  Division 
of  Cavalry.    12mo.    Ss. 

Cavalry  Sword,  Carbine,  Pistol  and  Lance  Exercises,  together 
with  Field  Ghm  DiilL    Pocket  Edition.    Is. 
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GavaJiy  Regulations.  For  the  Instraction,  Formatioiis,  and 
Moyements  of  Caraliy.    12mo.,  doth.    Ss. 

Trumpet  and  Bugle  Sounds  for  Mounted  Service  and  Artillery. 
1b.  6d. 

The  Training  of  Cavalry  Remount  Horses.  By  the  late 
Capt.  li.  E.  NoLAir,  of  the  15th  HuBsan.    Anew  edition.    Bvo. 

108. 

Manual  of  Artillery  Exercises,  1873.     8vo.     68. 

Standing  Orders  and  Dress  Regulations  for  Royal  Artillery. 
8yo.    6b. 

Principles  and  Practice  of  Modem  Artillery.  By  Lt.-Col.  C. 
H.  OwEir,  B.A.    8yo.    Ulustrated.    158. 

Artillerist's  Manual  and  British  Soldiers*  Compendium.  By 
Major  E.  A.  Gsitviths.    11th  Edition.    68. 

Compendium  of  Artillery  Exercises — Smooth  Bore,  Field,  and 
Giurrison  Artillery  for  Beeerve  Foroes.  By  Captain  J.  M.  McEenzie. 
88.  6d. 

Principles  of  Gunnery.  By  John  T.  Hyde,  M.A.,  late  Pro- 
fessor of  Fortification  and  Aitilleiy,  Boyal  Indian  BOUtary  College, 
AddiBOombe.  Second  edition,  revised  and  enlarged.  With  many 
Plates  and  Cuts,  and  Photograph  of  Armstrong  Gun.  Boyal  8to. 
14b. 

Notes  on  Gunnery.  By  Captain  Ooodeve.  Beyised  Edition. 
Is. 

Text  Book  of  the  Construction  and  Manufacture  of  RiBed 
Ordnance  in  the  British  Service.  By  Stonxt  A  JoNBS.  Second 
Edition.    Paper,  Ss.  6d.,  Cloth,  4fl.  6d. 

Handbooks    of  the    9,    16,    and   64-Pounder   R.  M.  L. 
Conyerted  Q-uns.    6d.  each. 

Treatise  on  Fortification  and  Artillery.  By  Miyor  Hector 
Stbaith.  Bevised  and  re-arranged  by  Thomas  Cook,  IBiJH^  and 
JoHir  T.  Htdb,  ILA,  7th  Edition.  Boyal  8?o.  lUuatrated  by 
Four  Hundred  Plans,  Cuts,  &o.    £2  28. 

Military  Surveying  and  Field  Sketching.  The  Various 
Methods  of  Contouring,  LeyeUing,  Sketching  without  Ixistnxments, 


Scale  of  Shade,  Examples  in  Military  Drawing,  &o.,  &c,  &&    As  at 

.       -    Ma 
in  ^ 
Military  College,  Sandhurst.    14b. 


present  taught  in  the  Military  Collies.  By  Major  W.  H.  Biohabds, 
65th  Begiment.    Late  Instructor  in  Military  Surveying,  Royal 


Treatise  on  Military  Surveying;  including  Sketching  in  the 
Field,  Plan-Drawing,  Lerelling,  Military  Beoonnaissanoe,  &o.  By 
Lieut.-Col.  Basil  Jaoesok,  late  of  the  Boyal  Staff  Corps.  The 
Fifth  Edition.     Syo.    Illustrated  by  Plans,  &o.    14«. 
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Manual  of  Field  Fortification,  Military  Sketching,  and  Eeoon- 
naissanoe,  1871.    Price  3i.      DloBtnited. 

Elementary  Principles  of  Fortification.  A  Text-Book  for 
Military  Examinations.  By  J.  T.  Htdx,  MjL  Boyal  8to.  With 
numerous  Plans  and  Illustrations.    lOs.  6d. 

I  nstructions  in  Military  Engineering.     8vo.     1  Gs. 
Military  Train  Manual.     Is* 

The  Sappers*  Manual.  Compiled  for  the  use  of  Engineer 
Volunteer  Corps.  By  Ck)L  W.  A.  F&ASXLAirp,  BJS.  With 
numerous  Illustrations.    2s. 

Ammunition.  A  descriptiye  treatise  on  the  different  Projectiles 
Charges,  Fuxes,  Bockets,  &c.,  at  present  in  use  for  I^and  and  Sea 
Service,  and  on  other  war  stores  manufactured  in  the  Boyal 
Laboratory. 

Past  2. — Ammunition  for  Bifled  Ordnance.    Price  2s.  6d. 
Past  2  {continued,) — Ammunition  for  Bifled  Ordnance.  Price  2s  6d. 

Hand-book  on  the  Manufacture  and  Proof  of  Gunpowder,  as 
carried  on  at  the  Boyal  Ghmpowder  Factory,  Waltham  Abbey. 
Price  6b. 

Regulations  for  the  Training  of  Troops  for  service  in  the  Field 
and  for  the  conduct  of  Peace  Manosuvres.    2s. 

Hand-book  Dictionary  for  the  Militia  and  Volunteer  Services, 
Containing  a  yariety  of  useful  information,  Alphabetically  arranged. 
Pocket  sixe,  Ss.  6d. ;  by  post,  8s.  8d. 

Royal  Warrant  regulating  First  Appointments,  Regimental 
Promotion,  &o.,  in  the  Army,  with  Appendices.    2s. 

A  Military  System  of  Gymnastic  Exercises,  fbr  the  use  of 
Instructors.    By  Asohibald  Maolabsk.    Crown  8yo.    Is.  6d. 

A  System  of  Fencing,  for  the  use  of  Instructors.    By  A.  Mac- 

LASBK.     Is. 

Gymnastic  Exercises,  System  of  Fencing,  and  Exercises  for 
the  Begulation  Clubs.    In  one  volume.    Crown  8vo.    2s. 

Army  Equipment.  Prepared  at  the  Topographical  and 
Statistical  Department,  War  Office.  By  Coh  Sir  Hxetbt  Jahsb, 
B.E.,  F.B.S.,  &o.,  Director. 

Pabt.  l.'—Cavalrv,    Compiled  by  lieat.  H«  K»  Hozhb,  2nd  Life 

Guards.    Boyal  8vo.    4s. 
Pabt  4. — MtHiary  Trtdn,    Compiled  by  Lieut.  H.  M.  Hozzbb, 

2nd  Life  Guards.    Boyal  8to.    2s.  6d. 
Pabt  t,^Lrfaniry,      Compiled  by  Oapt  F.  Mabtdt  Pbtbis. 

Boyal  8vo.    With  Plates.    6s. 
Pabt  6. — C<mmi»saH<U,    Compiled  by  Lieut.  H.  M.  Hosobb,  2nd 

Life  Guards.    Boyal  8vo.    Is.  6d. 
Pabt  7.— £Mpi^  Service,    Compiled  by  Oapt.  MAiiTnr  Pbtbib. 

Boyal  8to.    With  Plates.    6s. 
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Text- Book  on  the  Theory  and  Motion  of  Projectiles ;  the  His- 
tory, ManufiAOtarei  and  Explosiye  Foroeof  Q-impowder ;  the  History 
of  Small  Amu.  For  the  use  of  Officers  sent  to  the  School  of  Mus- 
ketry.   Price  2s . 

Revised  Army  Regulations.  Vol.  1.  Royal  Warrant  for  the 
Pay,  Promotioiii  Non-effective  Pay  and  Allowances  of  Her  Majesty's 
British  Forces  serving  elsewhere  than  in  India.  Parts  1  and  Z, 
Pay  and  Non-effective  Pay.    4s. 

Notes  on  Ammunition.  2nd  Edition.  Corrected  up  to  July, 
1873,  Paper,  2s.,  Cloth,  Ss. 

Regulations  and  Instructions  for  Encampments,  187S.  Price  6d. 
Rules  for  the  Conduct  of  the  War  Game.     2s. 

Medical  Regulations  for  the  Army,  Instructions  for  the  Army, 
Comprising  duties  of  Officers,  Attendantsi  and  Nurses,  &e.  Is.  8d. 

Purveyors'  Regulations  and  Instructions,  for  Guidance  of 
Officers  of  Purveyors*  Department  of  the  Army,    3s, 

Transport  of  Sick  and  Wounded  Troops.  By  Db.  Lomomobb. 
5s. 

Precedents  in  Militaiy  Law.  By  Lt-Col.  W.  Houoh.  8yo.  25s. 

The  Practice  of  Courts-Martial,  hy  Hooau  &  Lonq.  Thick  Bvo. 
26s. 

Manual  of  Military  Law.  For  all  ranks  of  the  Army,  Militia, 
and  Volunteer  Services.  By  Colonel  J.  K.  Pipon,  and  J.  F.  Coir 
LiSB,  Esq.     Third  and  Bevised  Edition.      Poeket  size.    6s. 

Regulations  applicable  to  the  European  Officer  in  India.  Con- 
taining Staff  Corps  Bules,  Staff  Salaries,  Commands,  Furlough  and 
Betirement  Regulations,  &o.  By  G-bobgb  E.  Coohraitx,  late 
Assistant  Militiuy  Secretary,  India  Office.   1  voL,  post  8vo.    7s.  6d. 

Beserve  Force;  Guide  to  Examinations,  for  the  use  of  Captains 
and  Subalterns  of  Infantry,  Militia,  and  Bifle  Volunteers,  and  for  Ser- 
jeants of  Volunteers.  Bj  Captain  Gh.  H.  Q-bbatss.  2nd  edition. 
8vo.  2s. 

The  Military  Encyclopaedia ;  referring  exclusively  to  the 
MilitaiT  Sciences,  Memoirs  of  distinguished  Soldiers,  and  the  Narra- 
tives of  Bemarkable  Battles.  By  J.  H.  SxooQUBLBB.  1853.  Svo. 
12s. 

The  Operations  of  War  Explained  and  Illustrated.  By  Col. 
Hahley.    New  Edition  Bevised,  with  Plates.    Boyal  Svo.    80s. 

Lessons  of  War.  As  taught  by  the  Great  Masters  and  Others ; 
Selected  and  Arranged  from  the  various  operations  in  War.  By 
J^BABCB  Jambs  Soadt,  Lieut.-Ool.,  BJL     Boyal  8ve.   2l8. 
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The  Soldiers'  Pocket  Book  for  Field  Service.     By  Col.  SxR 
Garkxt  J.  W018BLIY.  2nd  Sdition.  Beriaed  and  Enlarged.  4b.  6d. 

A  Precis  of  Modem  Tactics,  compiled  from  the  Works  of 
recent  Continental  Writers.    B7  CAFTAnr  Horn.    8to.    8s.  6d. 

Armed   Strength   of  Austria.     By  Captain  Cooke.    Part  L 
10s.  6d. 

Armed  Strength  of  Russia.    Translated  from  the  German.  7a. 

The  Franco-German  War  of  1871.   By  Capt.  C.  H.  Clarkb. 
Part  1.    Section  I.  Ss. ;  Section  IL  4s ;  Section  lU.  6s. 

The  Campaign  of  1 866  in  Germany.    1  Vol.  Royal  8vo.  With 
Atlas,  folio.    2l8. 

Celebrated   Naval  and   Military  Trials.     By  Peteb  Bubkb. 
Post  Syo.,  doth.    10s.  6d. 

Military  Sketches.     By  Sir  Lasoelles  Wbaxall,  Bart.  Post 
8to.,  cloth.    6s. 

Military  Life  of  the  Duke  of  Wellington.     By  Jackson  and 
Scott.    2  Vols.  8?o.    Maps,  Plans,  &o.    12s. 


Mognd  Empire. 

From  the  death  of  Aurungzeb  to  the  overthrow  of  the  Mahratta 
Power,  by  Henby  George  Keene,  B.C.S.     8vo.  9s. 
This  Work  Jills  up  a  blank  between  the  ending  of  ElphinsUme^s 
and  the  commencement  of  Thorntons  Histories, 

Mysteries  of  fhe  Vatican ; 

Or  Crimes  of  the  Papacy.  From  the  German  of  Db.  Theodobe 
Greisenoeb.     d  Vols,  post  8vo.     21a 

NationalitieB  of  Europe. 

By  Robert  Gordon  Latham,  M.D.     2  Vols.  8vo.     12s. 

**  The  mass  of  facts  gathered  fh>m  all  quarters,  and  crowded  together 
into  the  pages  of  these  volumes  is  something  wonderiuL*' 

Nirgis  and  Bismillah. 

N  IRQ  is;  a  Tale  of  the  Indian  Mutiny,  from  the  Diary  of  a 
Slave  Girl :  and  Bismillah  ;  or,  Happy  Days  in  Cashmere.  By 
Hafiz  Allaro.    Post  8vo.     10s.  6d. 

Notes  on  China. 

Desultory  Notes  on  the  Government  and  People  of  China  and 
on  the  Chinese  Language.  By  T.  T.  Meadows,  8vo.  Lond., 
1847.    Os. 
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notes  on  fhe  North  Western  Frovinoes  of 

By  a  District  Officer.    2nd  Edition.     Post  8to.,  cloth.     59. 

Contents. — Area  and  Population. — Soils. — Crops. — Irriga- 
tion.— Rent. — Rates. — ^Land  Tenures. 

**  We  haye  neyer  read  a  book  on  India  that  has  interested  us  more, 
or  which  to  our  thinking  contains  compressed  into  so  small  a  space  more 
yaluable  information  or  so  many  snggestiye  remarks.  We  recommend  the 
book  most  strongly  to  all  thooghtfid  readers." — Aiienawn, 

Owen  (Sidney)  India  on  the  Eve  of  the  British  Conqnest 
A  Historical  Sketch.     By  Sidney  Owen,  M.A.      Reader  in 
Indian    Law    and   History   in    the    University  of    Oxford. 
Formerly  Professor  of  History  in  the  Elpbinstone  College, 
Bombay.     Post  8vo.     8s. 

Oxenham's  (Eev.  H.  N.)  Atonement 

8vo.     10s.  6d.     (See  page  5). 

Oxenham*8  (Eev.  H.  N.)  First  Age  of  Christianity,  &a 

8vo.     12s.  6d.     (See  page  7). 

Ozanam*s  (A.  F.)  Civilisation  in  the  Fifth  Century. 

From  the  French.     By  The  Hon.  A.  C.  Glyn,     2  Vols,  post 

8vo.  2  Is. 
Fathologia  Indica, 

Based  upon  Morbid  Specimens  from  all  parts  of  the  Indian 

Empire.     By  Allan  Webb,  B.M.S.     Second  Edition.     Royal 

8vo.  14s. 
Fharmacopoeia  of  India. 

By  Edward  John  WARiNa,  M.D.,  &c.  8vo.    6s.   (See  page  2V 

Physical  Geography. 

By  Professor  D.  T.  Ansted,  M.A.,  F.R.S.,  &c.  Fifth 
Edition.  Post  8vo.,  with  Illustrative  Maps.  7s. 
Contents  : — Part  I. — Introduction. — The  Earth  as  a  Planet 
— Physical  Forces. — The  Succession  of  Rocks.  Part  II.— 
Earth — Laud. — Mountains. — Hills  and  Valleys. — Plateaux 
and  Low  Plains.  Part  III. — Water. — The  Ocean. — Rivera. 
— Lakes  and  Waterfalls. — The  Phenomena  of  Ice. — Springs. 
Part  IV. — Air. — The  Atmosphere.  Winds  and  Storms. — 
Dew,  Clouds,  and  Rain. — Climate  and  Weatlier.  Part  V. — 
Fire. — Volcanoes  and  Volcanic  Phenomena. — Earthquakes. 
Part  VI. — Life  — The  Distribution  of  Plants  in  the  different 
Countries  of  the  Earth. — The  Distribution  of  Animals  on  the 
Earth. — The  Distribution  of  Plants  and  Animals  in  Time.— 
Effects  of  Human  Agency  on  Inanimate  Nature.  ^ 

"  Tlie  Book  is  both  valuable  and  comprehdnsive,  and  deserves  a  wide 

circulation." — Observer. 
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Pilgrimage  to  Mecca  (A.) 

By  the  Nawab  Sikandar  Begnm  of  Bhopal.  Translated  from 
the  Original  Urdu.  By  Mrs.  Willouohby  Osborne.  Fol- 
lowed by  a  Sketch  of  the  History  of  Bhopal.  By  Col.  Wil- 
loughby-Osborne,  C.B.  With  Photographs,  and  dedicated, 
by  permission,  to  Her  Majesty,  Queen  Victoria.  Post  8vo. 
£1   Is. 

This  if  a  highly  important  book,  not  only  for  its  literary  merit,  and  the 
information  it  contains,  but  also  from  the  fact  of  its  being  the  first  work 
written  by  an  Indian  lady,  and  that  lady  a  Qaeen.  ^ 

Pebody  (Charles)  Authors  at  Work. 

Francis  Jeffrey — Sir  Walter  Scott — Robert  Burns — Charles 
Lamb — R.  B.  Sheridan — Sydney  Smith — Macaulay — Byron 
Wordsworth — Tom  Moore — Sir  James  Mackintosh.  PostSvo. 
10s.  Cd. 

Pollock  (Field  Marshal  Sir  George)  Life  ft  Correspondence. 

By  C.  K.  Low.     bvo.     Pp.  34  and  660,  with  portrait,     lbs. 

Prinsep'B  Political  and  Military  TransactionB  in  India. 

2  Vols.     8vo.     Loudon.  18*25.     18s, 

Practice  of  Courts  Martial 

By  Hough  &  Long.  In  one  thick  Bvo.  Volume.  London, 
1825.     208. 

Precedents  in  Military  Law; 

By  Lieut. -Col.  W.  Hough.     One  thick  8vo.  Vol.    25s. 

Prichard*8  Chronicles  of  Budgepore,  &c. 

Or  Sketches  of  Life  in  Upper  India.  2  Vols.,  Foolscap  8vo.  ISs. 

Prinsep^s  (H.  T.)  Historical  Besults. 

8vo.     1 58. 

Prinsep'B  (H.  T.)  Thibet 

Post  Bvo.     58. 

Eaces  and  Tribes  of  Hindostan. 

The  People  of  India.  A  scries  of  Photographic  Illustrations 
of  the  llaces  and  Tribes  of  Hindustan.  Prepared  under  the 
Authority  of  the  Government  of  India,  by  J.  Forbes  Watson, 
and  John  William  Kaye.  The  Work  will  contain  about  450 
Photographs  on  mounts,  in  Eight  Volumes,  super  royal  4tQ. 
£2  58.  per  volume. 

Volumes  1  fo  6  are  now  ready.    £  1 8  10». 
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of  Fools  (The). 
Being  the  History  of  the  People  of  Abden  in  Thisoe,  firom 
the  German  of  C.  M.  Yon  Wieland.    Bj  ReT.  Hekbt  Christ- 
acAS.  M.A.     2  Vols  crown  8to.     1^ 

Biehardi  (Kajor  W.  H.)  Kilitary  Simreyiag,  fte. 

14s.     (See  page  18). 

BjojWb  (Dr.  J.  F.)  Botany  of  the  BSmalaya  Koimt&iiia. 

2  Yob.  royal  4to.    £7  7s.     (See  page  4). 

Bnaaiaiu  at  Home. 

Unpolitical  Sketches,  sho¥ring  what  Newspapers  they  read,  what 
Theatres  they  frequent;  and  how  they  eat,  drink  and  enjoy 
themselves ;  with  other  matter  relating  chiefly  to  Literature, 
Music,  and  Places  of  Historical  and  Religious  Interest  in  and 
about  Moscow.  By  H.  Suthealakd  Edwabds.  Second  Edition, 
post  8vo.,  with  Illustrations.     6s. 

^  This  b  not  only  one  of  the  meet  ftmnnng  books  that  we  haye  raad 
for  a  long  time,  bat  also  the  best  and  moet  reliable  aoooimt  of  "R"****"  Lifs 
and  Manners  which  has  hitherto  been  ghren  to  the  public." — Speeiaior, 

Sepoy  War  in  India. 

A  History  of  the  Sepoy  War  in  India,  1867 — 1858.  By  Sir 
John  Wiujam  Kate,  Author  of  "  The  History  of  the  War  in 
Affghanistan.*'  Vol.  I.,  8to.  188.  Vol.  II.  £1.  Vol.  III. 
in  preparation. 

Contents  OP  Vol.  I. : — Book  I. — Iktboductort. — The  Con- 
quest of  the  Punjab  and  Pegu. — The  **  Right  of  Lapse." — The 
Annexation  of  Oude. — Progress  of  Englishism.  Book  II. — The 
Sepoy  Army  :  its  Rise,  Pboorkss,  and  Deoune. — Early  His- 
tory of  the  Native  Army. — Deteriorating  Influences. — The 
Sindh  Mutinies. — The  Punjaub  Mutinies.  Discipline  of  the 
Bengal  Army.  Book  III. — The  Outbreak  of  the  Mutiny. — 
Lord  Canning  and  his  Council. — The  Oude  Adminbtration  and 
the  Persian  War. — The  Kising  of  the  Storm. — The  First 
Mutiny. — Progress  of  Mutiny. — Excitement  in  Upper  India  — 
Burstiug  of  the  Storm. — Appendix. 

Contents  of  Vol  II.: — Book  TV. — ^The  Rising  in  the 
North-west.  -  The  Delhi  History. — The  Outbreak  at  Meerut 
— The  Seizure  of  Delhi. — Calcutta  in  May. — Last  Days  of 
General  Anson. — The  March  upon  Delhi,  Book  V. — Pro- 
ouess  of  Rebellion  in  Upper  India. — Benares  and  Alia- 


13,  Watkbloo  PiJkCK,  Pall  Mall.  26 


Sepoy  War  in  India— continued. 

habad. — Cawiipore. — The  March  to  Cawnpore. — Re-occupation 
of  Cawnpore  Book  VI. — The  Punjab  and  Delhi. — First 
Conflicts  in  the  Punjab. — Peshawur  and  Rawul  Pinder, — Pro- 
gress of  Events  in  the  Punjab. — Delhi — First  Weeks  of  the 
Siege. — Progress  of  the  Siege. — The  Last  Succours  from  the 
Punjab. 

Sewell*B  (Eebert)  Analytical  History  of  India. 

Grown  8vo.     Ss.     (See  page  3). 

Social  Life  in  Mnnich. 

By  Edwabd  Wilberfobce,  Esq.,  Second  Edition.  Dedicated, 
by  permission,  to  the  Bishop  of  Oxford.     Post  8vo.     6s. 

"  A  yery  able  Tolume.  Mr.  Wilberforoe  is  ft  yery  pleasant  and  agree- 
able writer  whose  opinion  is  worth  hearing  on  the  subject  of  modem  art 
which  enters  largely  into  the  matter  of  his  discourse." — Saturday  Beview, 

Sin :  Its  Canses  and  Consequences. ' 

An  attempt  to  Investigate  the  Origin,  Nature,  Extent  and 
Results  of  Moral  Evil.  A  Series  of  Lent  Lectures.  By  the 
Rev.  Henry  Christmas,  M.A.,  F.R,S.    Pott  8vo.     Ss. 

Starling  (M.  H.)  Indian  Criminal  Law  and  Procedure. 

Second  Edition.     Royal  8vo.    1870.     dOs.     (See  page  13). 

Strangers  (Sir  T.)  Hindn  Law. 

2  Vols.    Royal  8vo.     1830.     1 5s.    (See  page  13). 

Student's  Chemistry. 

Being  the  Seventh  Edition  of  Household  Chemistry,  or  the 
Science  of  Home  Life.  By  Albert  J.  Beknays,  Ph.  Dr. 
F.C.S.,  Professor  of  Chemistry  and  Practical  Chemistry  at  St. 
Thomas*  Hospital,  Medical,  and  Surgical  College.  Post  8vo. 
5s.  6d. 

"  Their  Migesties  Servants" : 

Annals  of  the  English  Stage.  Actors,  Authors,  and  Audiences. 
From  Thomas  Betterton  to  Edmund  Kean.  By  Dr.  Doran, 
F.S.A.,  Author  of  "Table  Traits,"  "Lives  of  the  Queens  of 
England  of  the  House  of  Hanover."  Ac.     Post  8vo.     6s. 

'*  Every  page  of  the  work  is  barbed  with  wit,  and  will  make  its  way 

point  foremost provides  entertainment  for  the  most  diverse 

tastes."— 2>a»7y  Newt, 
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Textile  MannfiEU^tares  and  Costumes  of  the  People  of 

As  originally  prepared  nnder  the  Authority  of  the  Secretary  of 
State  for  India  in  Council.  By  J.  Forbes  Watson,  M.A., 
M.D.,  F.RA.S.,  Reporter  on  the  Products  of  India.  Folio, 
faalf-morooco.  With  numerous  Coloured  Photogn^)hs.    £S  5s. 

This  work — 6y  affbrding  a  hey  to  the  Fathhne  of  the  People^  amd  to 
the  Cotton,  Silk,  and  Wool  Textiles  in  actual  use  in  India — is  of  special 
interest  to  Manufacturers,  Merchants,  and  Agents;  as  also  to  the  Student 
and  lover  of  ornamental  cui, 

*'  We  congratulate  Dr.  Forbes  Watson  on  haying  produced  so  useful 
and  so  practical  a  work,  and  on  having  diffused  knowledge  upon  all  material 
points  connected  with  the  clothing  of  the  people  of  India,  which  heietofoie 
had  been  unattainable.  His  book  is  written  in  a  clear  and  thoroughly 
intelligible  style  throughout ;  it  is  handsomely  got  up,  and  embellished  by 
numerous  coloured  photographs,  from  which  the  yanous  styles  of  costume 
and  portion  of  clothing,  male  and  female,  will  be  more  readily  understood 
than  from  mere  description.  The  colours,  too,  of  the  yarious  fiibrics  are 
given  from  the  articles  themselyes,  and  we  would  in  particular  invite  atten- 
tion to  the  plates  at  page  118,  all  or  most  being  figures  of  respectable 
Mohammedans  in  Upper  India  in  rich  dresses,  as  conveying  excellent 
impressions  of  colour  and  effect  in  ntttive  Indian  costame."— 2Vsie«. 

Theories  of  History. 

An  Inquiry  into  the  Theories  of  History, — Chance, — Law, — 
Will.  With  Special  Reference  to  the  Principle  of  Positive 
Philosophy.     By  William  Adam.     8vo.     15s. 

"  The  whole  book  bears  tlie  evident  mark  of  matnrity  of  thought. 
The  third  chapter  is  full  of  thoughtful  and  able  argument,  in  which  the 
positions  of  Comt^  and  even  of  Mill,  are  powerfully  and  successfully 
assailed." — Spectator, 

**  It  is  well  thought  and  weightily  written.  We  have  not  come 
across  a  book  of  the  present  day  for  a  considerable  while  so  far  removed 
from  the  common  run  of  writing  and  of  thinking  as  this  one  is." — j 


Thomson's  Lunar  and  Horary  Tables. 

For  New  and  Concise  Methods  of  Performing  the  Calculations 
necessary  for  ascertaining  the  Longitude  by  Lunar  Observa- 
tions, or  Chronometers ;  with  directions  for  acquiring  a  know- 
ledge of  the  Principal  Fixed  Stars  and  finding  the  Latitude  of 
them.    By  David  Thomson.    Sixty-first  edit.    Royal  8vo.  lOs. 

Thomton*8  History  of  India. 

The   History   of  the   British  Empire   in  India,  by  Edward 

Thornton,  Esq.     Containing  a  Copious   Glossary  of  Indian 

Terms,  and  a  Complete  Chronological  Index  of  Events,  to  aid 

the  Aspirant  for  Public  Examinations.     Third  edition.     1  vol. 

8vo.     With  Map.     12s. 

*«*  I%e  Library  JEdiHon  of  the  above  in  6  voUuneSy  800.,  may  he 
had^  price  £2  8#. 
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Thomton*B  Gkizetteer  of  India. 

Compiled  chiefly  from  the  records  at  the  India  Office.  By 
Edward  Thornton.     1  vol.,  8vo.,  pp.  1016.  With  Map.  21s. 

•^^  The  chief  objects  in  view  in  compiling  thie  OazeUeer  are : — 
\tt.  To  fix  the  relative  position  of  the  various  dties^  to¥ms^  and  villages, 

with  as  much  precision  as  possible^  and  to  exhibit  with  the  greatest 

practicable  brevity  aU  that  is  known  respecting  them  ;  and 
2iM2/y.  To  note  the  various  countries,  provinces,  or  territorial  divisions,  and 

to  describe  the  physical  characteristics  of  each,  together  with  their 

statistical,  social,  and  politiceU  circumstances. 

To  these  are  added  minute  descriptions  of  the  principal  rivers 
and  chains  of  mountains ;  thus  presenting  to  the  reader,  within  a  brief  com' 
pass,  a  mass  of  information  which  cannot  otherwise  be  obtained^  except  fivm 
a  multiplicity  of  volumes  and  manuscript  records. 

The  Library  Edition, 
4  vols.,  8vo.   .Notes,  Marginal  References,  and  Map.  JB2  lOs. 

Thugs  and  Dacoits  of  India. 

A  Popular  Account  of  the  Thugs  and  Dacoits,  the  Hereditary 
Garotters  and  Gang  Robbers  of  India.  By  James  Hutton. 
Post  8vo.     5s. 

Tibet,  Tartary,  and  Mongolia. 

By  Henry  T.  Priksep,  Esq.     Second  edition.    Post  Svo.    53. 

Tilley^s  (H.  K.)  Japan,  fto. 

Svo.     16s.    (See  page  14). 

Tod*8  (CoL  Jas.)  Travels  in  Weitem  India. 

Embracing  a  visit  to  the  Sacred  Mounts  of  the  Jaios, 
and  the  most  Celebrated  Shrines  of  Hindu  Faith  between 
Rajpootana  and  the  Indus,  vrith  an  account  of  the  Ancient 
City  of  Nehrwalla.  By  the  late  Lieut.-Col.  Jaues  Tod, 
Illustrations.     Royal  4to.    £2  ds. 

*J^  This  is  a  companion  volume  to  Colonel  Tod^s  Sqfasthan, 

Trotter's  History  of  India. 

The  History  of  the  British  Empire  in  India,  from  the 
Appointment  of  Lord  Hardinge  to  the  Death  of  Lord  Canning 
(1844  to  1862).  By  Lionel  James  Tbotteb,  late  Bengfid 
Fusiliers.      2  vols.     8vo.     163.  each. 

''  The  work  is  full  of  interesting  matter,  comprising  every  event  of 
importance  during  the  exciting  period  of  the  BebeUion,  told  in  a  oonoiae, 
straightforward,  and  impartial  manner."— 06#ert>er. 

"The  arraofement  of  the  matter,  the  iftyle,  and,  above  all,  the 
spirit  which  pervades  Captain  Trotter's  pages,  are  worthy  of  gveat  com- 
mendation.*'— Calcutta  Englishman, 

**  It  appears  to  iu  that  B£r.  I!k>tt6r  has  been  eminently  mcceeafnl  in 
his  treatment  of  a  very  exciting  and  interestii^  period  of  recent  history." — 
London  Review- 
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Turkisli  Cookery  Book  (The). 

A  Collection  of  Receipts  from  the  best  Turkish  Authorities. 
Containing — Soups>  Krbabs  or  Roast  Meats,  Boiled  Meats,  &c. 
Fricasseed  or  Stewed  Meats,  Balls  of  Minced  Meats,  &c.. 
Fried  Dishes,  Pastry  with  Meat,  &c..  Meat,  Vegetables,  &c.. 
Stuffed  Dishes,  Rice  cooked  with  Meat,  &c.,  Hot  Sweet  Pastry, 
Cold  Sweet  Dishes,  Omelets,  Salads.  Pickles,  Stewed  Fruits, 
Various  Kinds  of  Sherbets  with  Fruit  in  them.  Syrups.  Jams, 
or  Preserves.  Done  into  English  by  Fa&abi  £f£kdi.  l$^mo. 
Cloth.     3s.  6d. 

Vambery^B  Sketches  of  Central  Asia. 

Additional  Chapters  on  My  Travels  and  Adventures,  and  of  the 
Ethnology  of  Central  Asia.  By  Armenius  Vambery.  8vo.   l(5s. 

"  A  valuable  guide  on  almost  untrodden  ground." — Aihetutum, 

View  of  China, 

For  Philological  Purposes.  Containing  a  Sketch  of  Chinese 
Chronology.  Geography,  Government,  Religion,  and  Customs. 
Designed  for  the  use  of  Persons  who  study  the  Chinese 
Language.  By  the  Rev.  Robert  Morkison.  4to.  Macao, 
18J7,     6s. 

Waring*8  Pharmacopoeia  of  India. 

8vo.     6s.     (See  page  *2'Z). 

Watson's  (Dr.  J.  Forbes)  Textile  KannfActnres  of  India. 

Folio,     £S  6s.     (See  page  26). 

Watson's  (Dr.  J.  F.)  and  J.  W.  Kaye,  The  People  of  India. 

A  Series  of  Photographs.   Vols.  1  to  6,  £13  10.  (See  page  3). 

Webb's  (Dr.  AJ)  Pathologia  Indica. 
8vo.     148.     (See  page  22). 

Wellesley's  Despatches. 

The  Despatches,  Minutes,  and  Correspondence  of  the  Marquis 
Wellesley,  K.G.,  during  his  Administration  in  India.  5  vols. 
8vo.     With  Portrait,  Map,  &c.     £Q  10s. 

I^is  work  should  be  perused  htf  aU  who  proceed  to  India  in  the 
(Xvil  Services. 

Wellington  in  India. 

The  Military  History  of  the  Duke  of  Wellington  in  India. 
12mo.     Is. 

Wilberforce's  (Edward)  Social  Life  in  Mnnich. 

Post  8vo.     6s.    (See  page  25). 
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Wilberforce*B  (E.)  Life  of  Schubert 

I'ost  8vo.     68. 

Wilk'B  South  of  India. 
i\  vols.     4to.     £5  5s, 

Williams'  (F.)  Lives  of  the  English  Cardinals. 
2  vols..  8vo.     lis.     (See  page  6). 

Williams'  (F.)  Life,*&c.,  of  Bishop  Atterbury. 

2  vols.,  8vo.     1 48.     (See  page  4). 

Woolrych's  (Serjeant  W.  H.) 

Lives  of  Emiuent  Serjeants  at-Law  of  the  English  Bar. 

By  Humphry  Willlam  Woolrych,  Serjean^at-Law. 

2  vols.  Bvo.     308. 

World  we  Live  In. 

Or  First  Lessons  in  Physical  Geography.  For  the  use  of 
Schools  and  Students.  By  D.  T.  Ansted,  M.A.,  F.R.S.,  &o. 
25th  Thousand.     Fcap.  8vo.     28. 

Wraxall's  Caroline  Matilda. 

Quetm  of  Denmark,  Sister  of  George  3rd.  From  Family  and 
State  Papers  in  the  possession  of  Sir  Lascelles  Wraxall,  Bart. 

3  vols.,  8vo.     IBs. 

Wrazall's  Military  Sketches. 

By  Sir  Lascelles  Wraxall^  Bart.  Post  8vo.  68.  (See  p.  21). 

**  The  book  is  clever  and  eutertaining  from  first  to  IhaV'^AtheiktunL 

Wraxall's  Scraps  and  Sketches. 

By  Sir  Lascelles  Wraxall,  Bart.     2  vols.,  Post  8to.      128, 

Yesterday  and  To-Bay  in  India. 

By  Sidney  Laman  Blanchard.     Post  Bvo.     Cs. 

CoNTE|«TS. — Outward  Bound. — The  Old  Times  and  the  New. — 
Domestic  Life. — Houses  and  Bungalows. — Indian  Servants. — 
The  Great  Shoe  Question. — The  Garrison  Hack — The  Long 
Bow  in  India. — Mrs.  Dulcimer's  Shipwreck. — A  Traveller's 
Tale,  told  in  a  Dark  Bunga1ow\ — Punch  in  India. — Anglo- 
Indian  Literature. — Christmas  in  India. — The  Seasons  in 
Calcutta. — P'armers  in  Muslin. — Homeward  Bound. — India 
as  it  Is. 

Yonng*s  (J.  E.)  Conrse  of  Mathematios. 

Bvo.     128.     (See  page  tt). 
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A    SELECTION    FBOM 

MESSRS.  ALLEN'S  CATALOGUE 

OF  BOOKS  IN  THE  EASTERN  LANGUAGES,  &c. 


Hnn)nsTANi,  hutdi,  te. 

[ZV.  Forbe»*s  Warka  ate  uted  at  Class  Books  in  the  Colleges  and  Schools 

in  IndiaJ] 

Forbes '8  Hindustani-English  Dictionary  in  the  Persian  Character, 
with  the  Hindi  words  in  Nagari  also;  and  an  English  Hindustani 
Dictionarj  in  the  English  Character ;  both  in  one  Toltune.  By  Duir- 
CAN  Forbes,  LL.D.    Royal  Syo.    42s. 

Forbes  8  Hindustani  Grammar,  with  Specimens  of  Writing  in  the 
Persian  and  Nagari  Characters,  Beading  Lessons,  and  Yocabularj. 
8fo.     10s.  6d. 

Forbes's  Hindustani  Manual,  containing  a  Compendious  Gram- 
mar, Exercises  for  Translation,  Dialogues,  and  Vocabulary,  in  the 
Konian  Character.  New  Edition,  entirely  revised.  By  J.  T.  Pla-TTS. 
ISmo.    8s.  6d. 

Foj'bes's  Bagh  o  Bahar,  in  the  Persian  Character,  with  a  complete 
Vocabulary.    Boyal  8to.    128. 6d. 

Forbes  8  Bagh  o  Bahar  in  English,  with  Explanatory  Notes, 
illustrative  of  Eastern  Character.    8vo.    8s. 

Forbes  8  Tota  Kahani ;  or,  **  Tales  of  a  Parrot,"  in  the  Persian 
Character,  with  a  complete  Vocabulary.     Royal  8vo.    6s. 

Forbes*s  Baital  Pachisi ;  or,  *' Twenty-five  Tales  of  a  Demon/* 
in  the  Nagari  Character,  with  a  complete  Vocabulary.  Royal  8vo.   9s. 

Piatt's  J.  T.,  Baital  Pachisi ;  translated  into  English.    8vo.    83. 

Forbes's  Ikhwanu  s  Safa;  or,  "Brothers  of  Purity,"  in  tlie 
Persian  Character.     Royal  8vo.     128.  6d. 

[^For  the  higher  standard  for  miUtarg  officers'  exiuninaUons,"] 

Ikhwanu  S  Safa:  or.  **  Brothers  of  Purity,"  Translated  from  the 
Hindustani  of  Maulavi  Ikram  AH.  By  John  Platts,  Esq.,  Inspector 
of  Public  Instruction  in  the  North  Circle,  Central  Provinces.  Carried 
through  the  Press  by  E.  B.  Eastwioe,  Esq.,  C.B.,  M.P.,  F.R^.,  &o^ 
8vo.     lOs.  6d. 
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Plftlts*  Hindustani  Grammar. 

Forbes's  Ortcntal  Penmanship  ;  a  Gcdde  to  Writitig  Hindustani 
in  the  Penian  Ohsnuster.    4lo.    8a. 

Forbes *8  Hindustani  Dictionary,  the  Two  Volumes  in  One,  in  the 

English  Character.     Boyal  8ro.    36b. 

Forbes  s  Smaller  Dictionary,  Hindustani  and  English,  in  the 
English  Character.     12s. 

Forl>e8's  Bagh  o  Bahar,  with  Vocaby.,     English  Character.     59. 

Singbasan  Battisi.  Translated  into  Hindi  from  the  Sanscrit 
A  New  Edition.  Rerised,  Corrected,  and  Aooompanied  with  CopiouB 
Notes.    By  Syes  Abdoolah.     Boyai  8vo.     128.  6d. 

Robertson *8  Hindustani  Vocabulary.     8s«  6d. 

Eastwick's  (E.  B.)  Prem  Sagur.    4to.  808. 

EastNvick's  (E.  B.)  English  Version  of  the  Prem.  Sagur.  4 to.  15^ 

Akhlaki  Hindi,  translated  into  Urdu,  with  an  lutroductiou  and 
Notes.    By  Syzd  Abdoolah.    Boyal  6yo.    128.  6d. 

BAirSCRIT. 

Hnughton's  Sanscrit  and  Bengali  Dictionary,  in  the  Bengali 
Character,  with  Index,  aerring  as  a  rerersed  dictionary.    4to.    SOa. 

Williams's  English  and  Sanscrit  Dictionary.     4to  ,  cloth.  £3  3s. 

Williams's  (Monier)  Sanscrit  Grammar.     8vo.     15s. 

Williams's  (Monier)  Sanscrit  Manual :  to  which  is  added,  a 
Vocabulary,  by  A.  E.  GouGH.     18mo.    78.  6d. 

Gouj^h's  (A.  E.)  Key  to  the  Exercises  in  Williams's  Sanscrit 
Manual.     18mo.    48. 

Wilkin's  (Sir  Charles)  Sanscrit  Grammar.  "^4 to.     16s. 

H  Hugh  ton's  Menu,  with  English  Translation.    2  vols.    4to.   24s. 

Johnson's  Hitopadesa,  with  Vocabulary.     16s. 

Hitopadcsa,  Sanscrit,  with  Bengali  and  English  Trans.  lOs  6d. 

Johnson's  Hitopadesa,  English  Translation  of  the.     4to.     6s. 

Wilson's  Megha  Duta,  with  Translation  into  English  Verse, 
Note8,  Illustrations,  and  a  Vocabulaxy.    Boyal  8to.    68. 

Williams's  (Monier)  Sakuntala,  with  Literal  English  Translation 
of  all  the  Metrical  Passages,  Schemes  of  the  Metres,  and  copious 
Critical  and  Explanatory  Notes.    Bojal  Syo.    21s. 

Williams's  (Monier)  Sacantala.  Translated  into  English  Prose 
and  Verse.    Fourth  Edition.    Ss. 
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Williams's  English  Translation  of  the  Sakuntala.  4th  Edit.  8vo^ 
Williams's  (Monier)  Vikramorvasi.     The  Text.     8vo.     58. 
G)weir8  (E  B.)  Translation  of  the  Vikramorvasi.     8vo.    Ss.  6d« 
Thompson's  (J.  C.)  Bhagarat  Oita.     Sanscrit  Text.    58. 

PEBSIAN. 

Richardson's  Persian,  Arabic,  and  English  Dictionary.    Edition 
of  1852.    BjF.  JoHKSOK.   4to.    £4. 

Forbes's  Persian  Grammar,  Reading  Lessons,  and  Yocabulaiy. 
Bojal  Syo.    128.  6d. 

Il^raheem's  Persian  Grammar,  Dialogues,  &c.  Royal  Bvo.  Ids.  6d. 

Gulistan  (The).  Carefully  collated  with  the  original  MS.,  with 
a  full  Yocabulary.  By  John  Platts,  late  Inapeotor  of  Schools, 
Central  Proyinoes,  India.    Boyal  8vo.    128.  6d. 

dulistan.  Translated  from  a  revised  Text,  with  Copious  Notes. 
By  JoHir  Platts.    8to.    128.  6d. 

Ouseley's  Anwari  Soheili,  with  Vocabulary.   4to.    SOs. 

Eastwick's  Translation  of  the  Anwari  Soheili.     Royal  Bvo.    2  Is. 

Keene  8  (Rev.  H.  G.)  First  Book  of  The  Anwari  Soheili*  Persian 
Text.    8to.    68. 

Ouseley's   (Col.)  Akhlaki  Mushini.     Persian  Text     Bvo.    58. 

Keene6(Rev.  H.  G«)  Akhlaki  Mushini.  Translated  into  English. 
8?o.    88.  6d. 

BENaALI. 

Ilaughton  8  Bengali,  Sanscrit,  and  English  Dictionary,  adapted 
for  Students  in  either  language  ;  to  which  ia  added  an  Index,  serving 
as  a  reyersed  dictionary.     4to.     SOs. 

Forbes  8  Bengali  Grammar,  with  Phrases  and  Dialogues.  Royal 
Svo.    12s.  6d. 

Forbes  8  Bengali  Reader,  with  a  Translation  and  Vocabulary, 
Royal  Bvo.     128.  6d. 

Batris  Singhasan.     Bvo.     5s. 

Tota  Itihas.     Bvo.     5s. 

Nabo  Nari.     12mo.     7s. 

Sykess  Knglish  Bengali  Dictionary.     Os. 

Dakyaba1i,or  Idiomatical  Sentences.  English  and  Bengali.  6s.  6 
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ABABIC. 

Richardson *8  Arabic,  Persian  and  English  Dictionaiy.  Edition 
of  1852.    Bj  F.  JoHVBOV.     4(o.,  cloth.    £4. 

Forbes 's  Arabic  Grammar,  intended  more  especially  for  the  use  of 
jouiiff  men  preparing  for  the  East  India  Ciyil  Serrioe,  and  also  for  the 
use  of  self  inBtruoting  students  in  generaL     BoyalSyo.     18s. 

Palmer's  Arabic  Grammar.     (Nearly  ready.) 

Forbes^s  Arabic  Reading  Lessons,  consisting  of  Easy  Extracts 
from  the  best  Authors,  with  Yocabulaiy.    Boyal  Byo.,  cloth.    15s. 

Beresford's  Arabic  Syntax.  *  Royal  Bvo.     66^ 

TELOOOOO. 

Brown's  Dictionary,  Reversed ;  with  a  Dictionary  of  tho  Mixed 
Dialects  used  in  Teloogoo.    3  yoIs.  in  2,  royal  8?o.    £5. 

Campbell's  Dictionary.     Royal  8vo.     SOs. 

Brown's  Grammar.     8vo.     IGs. 

Brown's  Reader.     8vo.     8  vols.     278. 

Brown's  Dialogues,  Teloogoo  and  English.     Bvo.     5s.  6d. 

Selections,  or  Test  Book.    Bvo.     IBs. 

Pancha  Tantra.     Bs. 

Percival's  English-Teloogoo  Dictionary.     10s.  6d. 

TAMIL. 

Bottler's  Dictionary,  Tamil  and  English.     4to.     42s. 

Babington's  Grammar  (High  Dialect).     4to.     12s. 

Beschi's  Grammar  (Common  Dialect.)    Bvo.     7s. 

Rhenius's  Grammar.     Bvo.     14s. 

Pope's  Tamil  Handbook.     Bvo.     IBs.  6d. 

Pope's  Tamil  Prose  Reading  Book.     Parti.     Bvo.     lOs. 

Pope's  First  Lessons  in  Tamil.     1 2mo.     128. 

Babington's  Gooroo  Paramartan,  with  Translation  and  Vocaba- 
la^.    86. 

Pancha  Tantra  Katha.     28.  6d. 

Eatha  Manjiri.     Bvo.     6s. 

Percival's  Tamil  Dictionary.     2  vols.     1  Os.  6d. 


U  VjL  fl.   hum  k  'ur.^ 


JCirr*jr'4  ^^^^Ajsazr  ^cmna*^  lakf  FtogTA-     Ti.  ^i. 


If  >^'V':r±'i  ItjrZkXiLgJ^  'Mmi-rmnm  ^xtl  ^-^'^^*^         4Ljw 

MALAT. 

yiikrAffiih  GnuMCAr.     4u>.     r2s.  6*j. 


Monivyn's  Dictionarr.     6  rob.  lond  4io.  ^10. 

5farbh  man's — ClmTis  Simn,  •  Clmieae  GnuuiHir.      4to.     £2  ds. 

Surximfrr '9  GnxmoAT.     Royal  ^to.    S^s. 

Morhson'9  View  of  China,  for  Philological  parpo^es:  containing  a 
Hketch  "/f  ChistJ&t  Chrcmologj,  Gaompfaj,  GoveniBCBt,  Befi^km  aad 
CuAtcrmi,  dengatd  for  thote  vho  f  tudj  the  Chinefe  language.  4to.  Gs. 

mSCELLAKEOUS. 

lieeve's  Engluth-Camatica  and  Ganiatica- English  Dictionarf. 
2  ToU.  (Verj  dightly  cUnuiged).    £8. 

Collett's  Malayalam  Reader.     8vo.     l*2s.  6d. 

EHOp's  Fables  in  Camatica.     8to.  bound.     1 2s.  6d. 

David's  Turkish  Grammar.     15s. 

Wilson's  Glossary  of  Judicial  and  Revenue  Terms,  and  of  useful 
Words  occorring  in  OiBeial  Uocoments  Riating  to  the  Adnfmistratioa 
of  tbo  Goremment  of  Bhtiah  India.  From  the  Arabic»  Pteuaa, 
Jlindiutani,  Sanskrit,  Hindi,  Bengali,  Friya,  Marathi,  Guzarathi, 
TBlugo,  Karnaia,  Tamil,  Malayakm,  and  other  Langoagea.  OompOed 
and  published  under  the  authority  of  the  Hon.  the  Couit  of  JWiecton 
of  the  £.  I.  Company.    4to.,  cloth.    £1  lOs. 

MetMrt.  Wm.  JI.  Allen  ^  Co^u  Catalogues  qf  Pnnted  and  LUkograpked 
Books  in  the  Eastern  Languages^  to  which  is  added  a  list  of  Oriental  mam- 
scripts t  may  he  had  gratis  on  application. 
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MAPS  OF  INDIA,  eto. 

Messrs.  Alien  Jp  Co.^9  Haps  t(f  India  umre  revised  amd  mush  isnproved 
during  1873,  with  espeeiml  r^erencM  to  the  existing  AdminisirtUive 
Divisions^  Railways^  ijfc. 

District  Map  of  India;  corrected  to  1878; 

Divided  into  Collectoratet  with  the  Telegraphs  and  Railways  from  Gto* 
Temment  surreys.  On  six  sheets — slxe,  6ft.  6in.  high ;  6ft.  Sin.  wide ; 
in  a  case,  £2  128.  6d. ;  or,  rollers,  Tam.»  £3  3s. 

A  General  Map  of  India  ;  correctod  to  1873 ; 

Compiled  chiefly  from  sunrays  exeeuted  by  order  of  the  Gki^emment 
of  India.  Oo  six  sheets— -size,  6  ft.  3  in.  widb  i  5  fl.  4  in.  high,  £2  ; 
or,  on  cloth,  in  case,  £2  I2s.  6d.  {  or,  rollers,  Tarn.,  X8  38. 

Map  of  India;  corrected  to  1873  ; 

From  the  most  recent  Authorities.  On  two  sheets — sise,  2  (I.  lOin. 
wide  ;  3  fl.  3  in.  high,  16s. ;  or,  on  doth,  in  a  case,  £1  Is. 

Map  of  the  Routes  in  India;  corrected  to  1873  ; 

With  Tables  of  Distances  between  the  principal  Towns  and  Military 
Stations  On  one  sheet — size,  2  ft.  8  in.  wide;  2  ftw  9  in.  high,  9s. ; 
or,  on  doth,  in  a  case,  12b. 

Map  of  the  Western  Provinces  of  Hindoostan, 

The  Punjab,  Cabool,  Sdndo,  Bhawulpore,  &c.,  induding  all  the  States 
between  Candahar  and  Allahabad.  On  four  sheets — sixe,  4  ft.  4in. 
wide ;  4  ft.  2  in.  high,  30s. ;  or,  in  case,  £2 ;  rollers,  Tarnished,  £2  lOs. 

Map  of  India  and  China,  Burmabi  Siam,  the  Malay  Penin- 
sula, and  the  Empire  of  Anam.    On  two  sheets — sixe,  4  ft.  3  in.  wide  ; 

3  ft.  4  in.  high,  IGs. ;  or,  on  doth,  in  a  case,  £1  5s. 

Map  of  the  Steam  Commanication  and  Overland  Routes 
between  England,  India,  China,  and  Australia.  In  a  ease,  14s. ;  on 
rollers,  and  yamished.  Ids. 

Map  of  Afifghanistan  and  the  adjacent  Countries. 

On  one  sheet — size,  2  ft.  3  in.  wide ;  2  ft.  9  in*  high,  9s.  j  in  case,  12s, 

Map  of  China, 

From  the  most  Authentic  Sources  of  Information.  One  large  sheet — 
size,  2  ft.  7  in.  wide ;  2  ft.  8  in.  high,  69. ;  or,  on  eloth,  in  ease,  8a. 

Map  of  the  World  ; 

On  Mercator's  Projection,  showing  the  Tracts  of  the  ^9^J  Nayigators, 
the  Currents  of  the  Ooean,  the  PnnoijfMd  Lines  of  great  Circle  Sailing, 
and  the  most  recent  disooTeries.  On  four  sheets--*siae,  6ft.  2  in.  wide  ; 

4  ft.  3  in.  high,  £2 ;  on  doth,  in  a  case,  £2  lOs  2  or,  with  rollers,  and 
Tarnished,  ^. 

Handbook  of  Reference  to  the  Maps  of  India. 

Giving  the  Latitude  and  Longitude  of  places  of  note.    ISmo.    3fl.  6d. 


FtAligJktd  on  ike  arrival  of  werp  Mailfivm  India.     SmbteripHon  26ff.  per 

annuntf  tpecimen  copy,  6d. 

ALLEN'S    INDIAN   MAIL, 

AKD 
VBOX 

INDIA,  CHINA,  AND  ALL   PARTS  OF  THE  EAST. 

Allbn's  Indian  Mail  containi  the  fallest  and  roost  aathentie  Reports 
of  all  important  Occarrencef  in  the  Countries  to  which  it  is  devoted,  com- 
piled chiefly  from  private  and  exclusive  sources.  It  has  been  pronounced 
by  the  Press  in  general  to  be  imdiipemable  to  all  who  have  Friends  or  Rela- 
tives in  the  East,  as  affording  the  only  correct  infoniafion  regarding  the 
Services,  Movements  of  Troops,  Shipping,  and  all -events  of  Domestic  and 
individual  interest. 

The  subjoined  list  of  the  usual  Contents  will  show  the  importance  and 
itariety  of  the  information  concentrated  in  Allbn'b  Indian  Mail. 

Summary  cmd  Review  qf  Eastern  News. 
Precis  of  Pablic  Intelligence         Shipplav— ArrlTal  of  Ships 
Selections  from,  the  Indian  Press 
MoToments  of  Troops 
The  GoTemn&ent  Oasette 
Oonrts  Martial 
Domestio  Intelliyenoe— Births 

„  „  Marrimve 

n  n  Deaths 

Home  Intelligence  relating  to  India,  ^c. 
Original  Artleies  jArrlTal  reported  Im  England 

Miscellaneous  Infonoaation  : Departures      ,9  ,, 

Appointments,  Extensions,  of     l8hipplnc-'^ArrlTal  of  Ships 
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Departure  of  Ships 

n 

Commercial— State  Of  the  Markets 

n 

Indian  Seenrities 

ff 

Preishts 

4ko«      4fee«      4kOa 

FiDVlonffhs,  dto. 

99 

f,              Passenfrers 

„                  OiTU 
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Departvre  of  Ships 

„            MiUtary 

99 

,,          Passengers 

,f            Ecclesiastical  and 
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Vessel  spoken  with 

ff            Marine 

*c.      dw.      *c. 

Renew  of  Works  on  the  Bast.— And  Notices  of  all  afEairs 
connected  with  India  and  the  Serrices. 

Throughout  the  Paper  one  uniform  sjstem  of  arrangement  prerails,  and  at  the  conclaaion 

of  each  year  an  Invbx  is  Aimiahed,  to  enable  Bubecribera  to 

bind  up  tha  Yolume,  whiob  fbnne  a  complete 

ASIATIC  AHHUAL  RE8I8TEB  AHD  LIBRARY  OF  REFERENCE. 

London  :Wm.H.ALLEN&Co.,  13,  WATERLOO PLACE.S.W. 

(PUBLISHERS  TO  lUE  INDIA  OFFICE), 

To  whom  Communications  for  the  Mditor^  and  Advertisements 

arc  requested  to  he  addressed. 


